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softened are spoon-shaped. The ornamentation is of a large number 
of closely spaced, transverse or circumferential rows of fine spines. 

Each spermatheca has one lateral and one median diverticulum, the 
diverticulum in most specimens finger-like or tubular, bent or straight, 
rarely bilobed or trilobed (3 spermathecae). The spermathecal duct is 
stout, muscular, the coelomic portion short, narrowed in the outer 
layers of the parietes. 

The muscular layers are not interrupted dorsal to the genital mark¬ 
ings though the body wall is elevated slightly into coelom over the genital 
markings. 

Eutyphoeus bullatus, sp. nov. 

Tiddim, September, J. H. Cope, 1 acliteUate and 35 clitellate specimens. ■ 

External characteristics. —Greatest length 210 mm. Greatest dia¬ 
meter 7 mm. Colour of dorsum anterior to the clitellum, light greyish 
blue; just posterior to the clitellum the bluish colouration is con¬ 
tinued for a short distance, fading posteriorly to a greyish or light 
brownish. 
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The setae begin on segment ii and are slender. On segment xx the 
setal formula is ab<cd<bc<aa. Seta d is not displaced dorsally on the 
posteriormost segments. 

The first dorsal pore is in 10/11 on 16 specimens; in 11/12 on 3 speci¬ 
mens ; in 11/12 but with a pore-like marking in 10/11 on 12 specimens ; 
in 12/13 but with pore-like markings in 10/11 and 11/12 on 4 specimens ; 
in 12/13 but with a pore-like marking in 11/12 on 1 specimen. 

The clitellum is annular and extends from just in front of the setae 
of xiii to 16/17 or slightly posterior to 16/17, rarely reaching about to 
the setae of xvii dorsally; intersegmental furrows and dorsal pores 
lacking, setae present, dark bluish grey to brownish or reddish brown. 

The spermathecal apertures are transverse slits in 7/8, with their 
centres in b or in ab. When there are no genital markings in the imme¬ 
diate vicinity of the spermathecal pores, the parietes immediately around 
each pore may be much wrinkled. 

There is a pair of female pores on each specimen. 

The vestibular pores are paired on xvii, each pore is usually a wide 
open, rounded aperture, though the anterior and posterior margins 
may be more or less approximated so that the vestibular pore is more 
or less transversely slit-like. The pores are about in ab, reaching about 
to a or rarely very slightly median to a and into be slightly lateral to b. 
In the vestibulum there is visible a single, rounded, greyish, slightly 
translucent, much wrinkled body which protrudes through the pore to 
the exterior only rarely. There is no tubular penis, nor are penial setae 
visible until after the vestibulum is cut open. The deep vestibular 
cavity is largely filled by the rounded body, but when the vestibulum 
is cut open the appearance of this body is found to be rather variable; 
it may be more or less spheroidal, but is usually folded or cleft into a 
thickly U-shaped body, or with a deep cleft or fold along it somewhere. 
The appearance varies from one side to another and from one specimen 
to another. In the roof of the vestibulum immediately anterior to this 
body is a slight depression through which, in some specimens, protrude 
penial setae. On the anterior margin or the antero-ventral margin of 
the vestibular body there is a transversely slit-like, minute, depression 
which may contain the male pore. 

The genital markings are small, usually transversely oval to round, 
each with a rim and central concavity. The location of the markings 
are shown below:— 


Location of markings. Specimens. 

One, just anterior to each spermathecal pore 17 

One, just posterior to each spermathecal pore 12 

One, presetal, median, in aa on viii . . 21 

One, probably on 16/17, median 20 

Two, postsetal on xvi, each just behind ab . 31 

Two, presetal on xviii, each just in front of ab . . 17 

Two, presetal on xix, each just in front of ab . . 10 

Two, on 17/18, each in region of ab ... 10 

Two, on 18/19, each in region of ab . . . . 5 


Occasionally one of a pair of markings is lacking, this has not been 
indicated in the table to save space. Intersegmental furrow 16/17 is 
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not visible midventrally, but tbe median genital marking in that region 
appears to extend across the margins of both xvi and xvii. Interseg- 
mental furrows 17/18 and 18/19 are not clearly indicated in some of the 
specimens, but when these furrows are clearly indicated both inter- 
segmental and segmental locations of the markings have been observed. 
The median marking in the region of 16/17 may be elongated in an 
antero-posterior direction. 

Internal anatomy .—(Opened 28 specimens). 

The lateral intestinal caeca are in xxvii in 27 specimens, in xxvi in 
one specimen. Each caecum is fairly well developed and clearly marked 
off from the intestine as a pocket much like the simple caecum of Phere- 
tima. The caeca may project anteriorly or be bent dorsally but usually 
pass ventrally and underneath the gut. The caeca are .attached to the 
gut wall so that their cavities open into the gut about at the region of 
27/28 (26/27). The ventral caeca are in xxxii-lv as shown below— 


Segments. 


Specimens. 


xxxii-xlvii 

xxxii-xlviii 

xxxii-lii . 

xxxii-liii 

xxxii-liv 

xxxii-lv 


1 

1 

1 

3 

4 
1 


The dorsal blood vessel ends in the region of segment vi in 24 speci¬ 
mens, either with the hearts of vi, or with a very slight, thread-like con¬ 
tinuation on to the posterior face of 5/6. In four specimens the dorsal 
blood vessel is continued, much diminished in diameter, into segment 
iii; in one specimen with a pair of very fine, thread-like commissures 
in v, in three specimens with no traces of commissures in v. Both 
hearts of vi are present in each specimen as well as both hearts of vii 
and of viii. 

There are well developed, whitish, seminal vesicles in ix, flattened 
against the anterior face of 8/9 in three specimens. In ten specimens 
there are paired vestiges of seminal vesicles in ix, attached to the anterior 
face of 8/9 as in the preceding specimens. These vestiges vary consider¬ 
ably in size. In two specimens they are rather small, almost minu te, 
in the others quite definitely larger, about one eighth to one quarter 
the size of the vesicles in the first three specimens. The minute and 
smaller vesicles have a wrinkled and translucent brownish appearance. 
No traces of seminal vesicles were found in ix in 15 specimens. In every 
specimen there is a pair of well developed male funnels in segment x. 
These funnels are not as large as those of xi. No testes were found in 
x, but in one specimen segment x is filled with a whitish material that 
appears to be similar to the contents of the testis sac of xi. The testis 
sac of xi is cylindrical, the testicular contents passing above the dorsal 
blood vessel. The seminal vesicles of xii extend through 12/13 or push 
12/13 back into contact with 13/14. The vasa deferentia have not been 
definitely traced from beginning to end in any one specimen. They are 
either buried in the parietes or covered over with tissue so that it has 
been a matter of some difficulty to trace them. Though in contact the 
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vasa deferentia of a side appear to retain their identity, without fusion, 
until into xvi. In segment xvi the vasa deferentia pass up, under a 
mass of muscular fibres, on to the dorsal surface of the gland over the 
genital marking in ah on xvi and then turn laterally to pass around the 
lateral side of the vestibular bulb. Further than this the vas has not 
been definitely traced. No bulbus ejaculatorius has been found. Over 
each vestibular pore there projects into the coelom rather conspicuously 
in xvii, a thickwalled body, the vestibular bulb, which is longitudinally 
elongated and oval in outline but \frith the ends blunty rounded. The 
penial setae and the prostatic duct pass into the vestibular bulb on the 
lateral face, near the parietes. 

The prostates extend through segments xvii-xix or xx. The prostatic 
duct is 12-14 mm. in length and is looped. The penial setae are 1-9- 
2*7 mm. long, the region of greatest diameter 35-40 micra thick. The 
shaft is nearly straight, the basal portion usually slightly thicker than 
the rest of the shaft; sometimes with a very slight curvature on one 
side of the shaft. The tip is usually bent slightly over towards the 
concave side or almost doubled back on itself, the latter apparently 
due to softening. The few immature setae, that were found, lack the 
bending of the tip. The ornamentation consists of fairly regularly 
placed, transverse rows of 2-4 or a few more teeth. 

The spermathecal ampulla is usually elongated in an anteroposterior 
direction. The duct is thickly barrel-shaped, with a thick wall, some¬ 
what narrowed as it passes into the parietes, ca. 2 mm. in length. Each 
spermatheca has two diverticula, on the lateral and median faces of 
the duct, but the diverticula may be dislocated, or the duct twisted so 
that the diverticula appear to be anterior or posterior rather than 
median and lateral. The shape of the diverticulum varies consider¬ 
ably ; the number of seminal chambers varies from one to four. 

Each genital marking is the ventral face of a flask-shaped gland 
protruding into the coelom. 

Remarks .—A column of hard, whitish material protrudes to the 
exterior through each of the spermathecal pores in a number of 
specimens. In the spermathecal ampulla there is a granular material 
of a greenish tinge mixed with soil particles. 

The vestibula are not developed on the aclitellate specimens but 
there is on xvii on each side, about in 6, a slight depression at the 
bottom of which a peni-setal pore and penial setae can be seen. Imme¬ 
diately behind the depression is a minute pore, possibly the male pore. 

The three specimens with well developed semimal vesicles in ix are 
characterized by the absence of genital markings, smaller and flatter 
vestibular bulb, smaller, protuberant body within the vestibulum, 
and continuation of the dorsal blood vessel into segment iii (co mmis sures 
belonging to v in one specimen only and there very slender). However, 
two specimens with no seminal vesicles in ix have no genital markings, 
while one specimen with genital markings has the dorsal blood vessel 
continued into v. Furthermore some of the forms with characteristic 
genital markings have small seminal vesicles in ix and since all speci¬ 
mens have male funnels in x, the three specimens with well developed 
seminal vesicles are not here separated off as a distinct form. 
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Numbers of very small nematodes are present in the coelom of seg¬ 
ments vi-viii, xi-xii, and xx posteriorly, especially in the. latter location. 
There are fairly large protozoan parasites in the coelom, along with the 
nemas in many of the specimens. 

Eutyphoeus cochlearis Gates. 

1931. Eutyphoeus cochlearis , Gates, Rec. Ind. Mus. XXXIII, p. 422, fig. 45. 

The vestibulum is not quite as deep as in E. excavatus , especially 
in the midventral region. The anterior margin has an indentation at 
the midventral line which has not been noted in the specimens of E. 
excavatus. The penial setae project into the vestibulum through minute, 
transverse slits in the roof. In some specimens there is a very slight, 
whitish rim around the peni-setal pore but no real penis. 

The ventral intestinal caeca are in xxv-xxxviii (1) or xxxvi-xlii (1). 

The dorsal blood vessel ends just in front of the hearts of vii as a 
triangular-shaped tag. 

The testicular material in the testis sac passes above the dorsal blood 
vessel. 

Many of the penial setae, both reserve and functional have a spoon¬ 
shaped tip. On a very few setae the tip is merely slightly swollen. On 
other setae there is at each side of the shaft at the tip a thin, sheet¬ 
like, lateral wing or flap, directed laterally or very slightly towards the 
convex rather than the concave side of the bend. 


Eutyphoeus constrictus Gates. 

1929. Eutyphoeus constrictus. Gates, Proc. U. S. Nat. Mus. LXXV (10), p. 28. 

Meiktila, August, H. E. Dudley, 188 aclitellate and 76 clitellate speci¬ 
mens. 

Chappea, September, K. John, 5 clitellate specimens. 

Kyaukpadaung, September, K. John, 17 aclitellate and 2 clitellate 
specimens. 

Meiktila, September, K. John, 3 aclitellate and 8 clitellate specimens. 

Toungoo, September, K. John, 5 clitellate specimens. 

Toungoo, September, K. John, 8 clitellate but small specimens. 

Ywadaw, September, K. John, 19 clitellate specimens. 

Pyinmana, September, K. John, 27 olitellate specimens. 

External characteristics .—Length to 216 mm. Greatest diameter to 
7 mm. Unpigmented ; clitellum reddish or yellowish. 

The first dorsal pore is in 11/12 on 56 specimens ; in 11/12 but with 
a pore-like marking in 10/11 on 21 specimens; in 12/13 but with pore¬ 
like markings in 10/11 and 11/12 on 1 specimen. 

The spermathecal pores are wide, transverse slits, in ah, with centres 
in b, or (first batch from Toungoo) with centres in c. 

Each specimen has a pair of female pores. 

The male genital areas are elongately oval, transversely oval, or 
nearly round, on xvii; the surface level, depressed in a concave fashion 
or protuberant slightly in a convex fashion; extending usually from 
a to c or d, sometimes with d on the lateral margin, sometimes reaching 
nearly to the midventral line or very rarely fused with the marking of 
the other side to form a single, dumb-bell-shaped area as on the type- 
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specimen. The areas are not sharply delimited by definite grooves or 
furrows but are always recognizable, except on the very smallest aclitel- 
late specimens. On the aclitellate specimens the markings of xvii push 
17/18 posteriorly and 16/17 anteriorly. On the median portion of each 
area, about in ah is a short but transversely slit-shaped vestibular pore. 
The portion of the marking on which the pore is located is usually slight¬ 
ly elevated as a shortly conical but somewhat blunt elevation. The 
anterior and posterior margins of the vestibular pore are usually slightly 
swollen, the tumescence often eroded. On the posterior wall of the 
vestibulum and near the vestibular aperture is a minute pore, probably 
the male pore. The margin of the pore is usually swollen to form a 
ring-like lip, which may be fairly conspicuous though small. The vesti¬ 
bulum is small and anteroposteriorly narrowed. On the roof of the 
vestibulum is a transversely oval papilla on which are two setal pits. 

Aside from the male pore areas, genital markings are lacking except 
on the first batch of specimens from Toungoo and the Ywadaw-Pyin- 
mana worms. On the Toungoo specimens the markings are sucker¬ 
like, concave depressions from 6 or just median to 6 to c or just lateral 
to c ; paired on xiii on four specimens, on xiii on the right side and on 
xiv on the left side on one specimen. On each of the Ywadaw-Pyinmana 
specimens there is a pair of markings on xvi in ac. These markings 
are protuberant and rather triangular in shape but with rounded 
corners. The short side of the marking is parallel to the midventral 
line, the longest side is diagonal, the base of the triangle just anterior 
to the male area. 

Internal anatomy .—(Opened 69 specimens). 

No lateral intestinal caeca were found in 34 specimens; in 31 speci¬ 
mens there is a pair of small, flap-like caeca in xxviii on the anterior 
face of 28/29 ; in two specimens there is a pair of flap-like caeca in xxix 
but on the posterior face of 28/29; there is a single, flap-like caecum 
on one side of the intestine in xxviii in 2 specimens. The ventral caeca 
are in xxxii-lxxii as shown below. 


Segments. 










Specimens. 

XXXll-lvui 







• 



1 

xxxii-lix 
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1 

xxxii-Ix 
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1 
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1 
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1 
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2 
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1 
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1 
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5 
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3 
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• 
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• 

2 
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• 
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• 

2 
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• 

* 

• 

• 
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1 

xxxv-xlvii 

• 

• 
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• 
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1 

xxxv-lx 
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• 

2 

xxxv-lxli 
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The dorsal blood vessel is continued into the pharyngeal region in 
every specimen (69). Every worm has a pair of hearts belonging to 
vi as well as to vii and viii. There are paired commissures from the 
dorsal blood vessel in v in 62 specimens; in 7 worms no commissures 
were found in v. The dorsal blood vessel is usually much smaller anterior 
to the hearts of vi than posteriorly. 

Each specimen has a pair of male funnels in x. The vasa deferentia 
of a side may pass back into xvii without coming into contact—some¬ 
times rather widely separated—or may come into contact at any point 
between xii and xvii. Deferent ducts in contact may unite at any point 
anterior to the bulbus ejaculatorius. The stalks of the funnels of x are 
usually much slenderer than the stalks of the funnels of xi. There is a 
rudimentary seminal vesicle in ix on the left side of one specimen. The 
testis sac is annular, the testicular material surrounding the hearts and 
the dorsal blood vessel. The prostates extend through xvii-xviii, xix, 
xx or xxi. The prostatic ducts are slender, 4-9 mm. in length, usually 
bent into one or two, short u-shaped loops. The bulbus ejaculatorius 
is small but coelomic. The penial setae are like those of E. peguanus. 

Each spermatheca (138) has a median and a lateral diverticulum. 
The diverticula are spheroidal, ovoidal, finger-shaped—straight or bent, 
bilobed, trilobed, or otherwise. The duct is wide but softish, apparently 
not narrowed in the parietes. 

Remarks. —The eight small specimens from Toungoo are perfectly 
normal in appearance externally and have fully developed and markedly 
protuberant clitella but the prostates, spermathecae and seminal vesicles 
are rudimentary. The coelomic spaces from xix posteriorly, of each 
worm, are jammed full of protozoan parasites. 

E. constrictus is very close to E. peguanus —with which it may even¬ 
tually have to be merged—but it can be distinguished from it by the 
continuation of the dorsal blood vessel into the pharyngeal region and 
the presence (normally) of a pair of commissures belonging to segment 
v. E. peguanus , as a rule, has postclitellar genital markings which are 
lacking in E. constrictus. E. constrictus must be regarded as more 
primitive than E. peguanus, yet E. constrictus has been collected only 
from a limited area of the central basin region of the province while 
E. peguanus is rather widely distributed throughout the province. 


Eutyphoeus excavatus Gates. 

1929. Eutyphoeus excavatus. Gates, Proc. U. S. Nat. Mvs. LXXV (10), p. 30. 

Meiktila, August, H. E. Dudley, 252 aclitellate and 25 clitcllate speci¬ 
mens. 

Chappea, September, K. John, 3 clitellate specimens. 

Thazi, September, K. John, 3 aclitellate and 19 clitellate specimens. 

Sagaing, September, K. John, 20 clitellate specimens. 

Meiktila, September, K. John, 41 clitellate specimens. 

External characteristics. —Setal intervals on xx vary, ah is equal to 
or slightly less than he which is usually slightly less than but may equal 
aa. 

The first dorsal pore is in 11/12 on 23 specimens; in 12/13 on one 
specimen; in 17/18 on one specimen. 
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The spermathecal pores are in b. 

There is a single female pore on the left side only, on each clitellate 
specimen. 

Of the aclitellate specimens the thirteen smallest have no trace of a 
vestibular excavation. There are visible on xvii only transversely oval, 
greyish areas, without definite delimiting furrows, on which are located 
the peni-setal apertures. Penial setae are visible in the apertures even 
at this stage. The vestibulum. is more or less clearly indicated on 214 
specimens on none of which are the anlage of the genital markings visible. 
On 25 specimens the anlage of the genital markings are visible. On each 
of the clitellate specimens there are two, transversely oval genital mark¬ 
ings with bluntly rounded ends, in aa to bb, extending across 14/15 and 
15/16. The anterior margin of each marking may or may not include 
seta a of xiv or of xv. The vestibular aperture on all specimens is trans¬ 
versely slit-shaped. The peni-setal, slit-like apertures on the vestibular 
roof are usually without trace of marginal swelling or protuberance. 
The Sagaing specimens do have, however, a short, whitish, tumescence 
of the margin of the aperture that might be regarded perhaps as a very 
rudimentary penis. 

Internal anatomy .—(Opened 25 specimens). 

The ventral intestinal caeca are in xxxiv-xli as shown below. 


Segments. 


Specimens. 


xxxiv-xl . 1 

xxxv-xxx viii 1 

xxxv-xxxix 6 

xxxv-xl 2 

xxxv-xli 2 

xxxvi-xl 2 

xxxvii-xli . 1 


Both pairs of hearts of vii and viii are present in each specimen. 
The dorsal blood vessel ends with the hearts of vii in 18 specimens. In 
5 specimens the dorsal blood vessel is continued to or towards the gizzard 
but ends abruptly as a bluntly rounded stub. In two specimens the stump 
in front of the hearts of vii is triangular. 

The testis sac is annular with considerable testicular material dorsal 
to the dorsal blood Vessel. The seminal vesicles push 12/13 and 13/14 
back into contact with 14/15. The prostates extend through xvii-xix 
or xx, or only into xviii. The prostatic duct is 12-16 mm. in length, the 
ectalmost portion of the duct is slightly thicker than the entalmost 
portion. There is a slight bulbus ejaculatorius, imbedded in the 
connective tissue. 

The tips of the penial setae with but few exceptions are softened. 
The ornamentation consists of scattered individual teeth or short, trans¬ 
verse rows of teeth. 

The spermathecal duct is thick, short, almost confined to the parietes, 
but the length of the coelomic portion varies. The diverticulum is on 
the lateral side of the duct only (25) and varies in size, shape and number 
of chambers; it may be fan-like with a narrower, stalk-like portion, or 
a vertical, transverse, or diagonal ridge or row of seminal chambers. 
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Eutyphocus falcifer, sp. nov. 

Leiktho Circle, September, G. E. Blackwell, 17 clitellate specimens. 

Description of the type specimen. 

External characteristics. —Length, 52 mm. Greatest diameter (in the 
clitellar region) 3 mm . Number of segments, ca. 152. Unpigmented, 
clitellum reddish. 

The setae begin on ii; on segment xx the setal formula is ab<.cd 
<.bc<aa , on the posteriormost segments seta d of each side is dorsal in 
position and the interval dd is small. 

The first dorsal pore is in 11/12 but there are non-functional pore¬ 
like markings in 8/9-10/11. 

The clitellum is annular and extends from mid xiii dorsally and from 
just behind the setae of xiii ventrally to 17/18 dorsally and to the region 
of 16/17 ventrally. The dorsal pore in 13/14 is functional, but otherwise 
dorsal pores are lacking as well as the intersegmental furrows. 

The spermathecal pores are longitudinal or slightly diagonal slits in b 
with a minute lobe or lip on the median and the lateral margin of the 
pore. 

The female pores are each just in front of a on xiv. 

The male poTophores on each side of xvii are in b, have the appear¬ 
ance of a very short, conical penis. From the pore at the ventral end 
of the penis there project two penial setae. The body wall is whitened 
and wrinkled midventrally between the two porophores. 

Internal anatomy. —The dorsal blood vessel is continued through 5/6 
but was not traced anteriorly. There are paired hearts belonging to 
vi. 

The single, median testis sac extends dorsally on each side of the 
oesophagus in such a way as to enclose the hearts of xi and the dorsal 
blood vessel. There are paired, rudimentary male funnels in x. The 
seminal vesicles push 12/13 back into contact with 13/14. The prostates 
are short and confined to xvii or with a slight projection into xviii. 
There is a coelomic bulbus ejaculatorius. 

The spermatheca has a short but relatively stout duct and a single 
lateral diverticulum. 

Remarks. —The length varies from 38-57 mm. 

Seta d is dorsal on the posteriormost segments of every specimen, 
but the length of the interval dd varies considerably. The interval 
may be quite small, d very close to the mid-dorsal line; large (two 
specimens only) d slightly dorsal to the midlateral line ; or intermediate 
between the two widths just mentioned. 

The first functional dorsal pore is in 11/12 in each specimen, but a 
number of the worms have a more or less pore-like marking in 10/11, 
and in two specimens bending of the body was sufficient to force fluid 
out through the parietes at that point. The aperture in 10/11 however 
has a squarish appearance as it passes through the muscular layers so 
that it is probable that a weak spot in the body wall was ruptured by the 
pressure placed on the worm. 

The spermathecal pores are in b on each specimen. The pores cer¬ 
tainly appear to be on the posteriormost portion of the segment; just 
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median and just lateral to the pore, the body wall slightly protuberant 
as a sort of lip. When the spermathecal duct is pulled out from the 
parietes the aperture also appears to be on the posteriormost part of vii 
and just anterior to intersegmental furrow 7/8. 

The female pore is always double. 

There are no genital markings but on each specimen the body wall 
is thin in the mid ventral line across the clitellum and without clitellar 
glandularity. 

The male areas may have, as in E. pusillulus , the appearance of 
diagonally placed oval papillae. On each papilla two setal pits can be 
recognized which may be at the bottom of a slight depression, or there 
may be a very slight, conical protuberance within which are the penial 
setae. A quite definite furrow is developed around the base of the 
conical protrusion on some specimens. 

Six worms besides the type-specimen were dissected. There are two 
ventral intestinal caeca in each specimen in segments xxviii-xxix. 

The dorsal blood vessel is continued into the pharyngeal region in 
each specimen with a pair of hearts in vi; usually a very fine pair of 
commissures can be traced in v, in one case into the ventral blood vessel. 

In each of the specimens there are rudimentary male funnels in x and 
a double vas deferens on each side, the double condition is maintained 
clearly to the bulbus ejaculatorius or the two vasa of a side may unite at 

various points anteriorly. The testis sac extends 
dorsally in each specimen to include the dorsal blood 
vessel. The prostate is 2-3 mm. in length and usually 
confined to xvii where it is looped several times; 
the prostatic duct 1-1-5 mm. long and also slightly 
looped. The coelomic bulbus ejaculatorius is always 
visible. 

The penial setae are 0-82-1*3 mm. in length and 
when flattened out by the pressure of the cover glass 
appear to be nearly straight except for the tip which 
is slightly sickle-shaped. The ornamentation is of 
transverse rows of fine teeth or spines, the rows fairly 
closely crowded. Only four penial setae were found 
in each specimen, reserve setae either lacking or lost 
in dissection. The tips of most of the setae are worn, 
cracked or otherwise damaged, the tip, if .normal, 
narrowing gradually without a terminal spine. 

Each spermatheca has a single, small diverti¬ 
culum projecting from the lateral face of the duct 

Fig. 23 . _ Eutyphoeus near ampulla. The diverticulum is short, almost 

falcifer, sp. nov. spherical, longer but straight or bent downwards, 
Penial seta x ca. 75. upwards, anteriorly or posteriorly. 

Eutyphoeus foveatus (Rosa). 

Tharrawaddy, August, K. John, 5 specimens. 

Henzada, August, K. John, 5 specimens. 

Pegu, August, K. John, 13 specimens. 

Kyauktan, August, K. John, 10 specimens. 

Ngapugale, August, G. R. Anderson, 10 specimens. 

r2 
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Toungoo, September, K. John, 10 specimens. 

Maubin, September, K. John, 13 specimens. 

Yandoon, September, K. John, 12 specimens. 

Tharrawaddy, September, K. John, 11 specimens. 

Thonze, September, K. John, 7 specimens. 

Prome, September, K. John, 31 specimens. 

Moulmein, October, K. John, 10 specimens. 

External characteristics. —The setal formula on xx is ab<.cd<ibc<.aa. 
On the posteriormost segments dd is about equal to one-half of the cir¬ 
cumference. 

The first dorsal pore is in 11/12 on 35 specimens; in 11/12 hut with 
a pore-like marking in 10/11 on 4 specimens; in 12/13 but with a pore¬ 
like marking in 11/12 on 2 specimens ; in 18/19 but with pore-like mark¬ 
ings in 11/12 and 12/13 on 2 specimens. 

The spermathecal pores are in ab or b. 

There is a single female pore on the left side on 37 specimens. On 
three specimens there is a pore-like marking but apparently non-func¬ 
tional, on the right side; on one of these specimens the pore-like mark¬ 
ing is on a transversely oval, whitish area which is not as large as the 
female pore area of the other side. 

The penes are narrowly tubular, only very slightly thicker dorsally 
than ventrally, the ventral margin smooth without trace of lobulation. 
The roof of the vestibulum is very thin but there is a thick ring of tissue 
in the body wall around the vestibular pore. 

The genital markings of all specimens of E. foveatus collected during 
the last few years have been re-examined. On one specimen from Pegu 
there are two distinct genital markings. The larger of the markings 
extends from just anterior to the setae of xvi to just posterior to the 
setae of xv. The anterior marking is smaller and extends from just 
anterior to the setae of xv to just- beyond a point half way between the 
setae of xv and the setae of xiv. This double condition of the genital 
marking is similar to that described originally for E. spinulosus 
from Bassein. One specimen from Rangoon and one specimen from 
Maubin have, each, two distinct markings as on the Pegu specimen. 
Each of the two specimens from Tharrawaddy has a small genital marking 
extending only from the setae of xv to the setae of xvi and on which 
setae a and b of xv are not included. One specimen from Prome has 
a small genital marking extending only from the setae of xiv to the 
setae of xv. One specimen from Prome has in addition to the normal 
genital marking a small, transversely oval marking on 18/19 in aa. Seta 
a of xv may be lateral to the genital marking, in the margin of the mark¬ 
ing or median to the margin of the marking. Rarely seta b of xv is 
included in the margin of the marking. -The edge of the genital mark¬ 
ing is usually raised as a slight ridge ; this may be definitely marked off 
by a slight furrow on its outer margin and (or) by another furrow on the 
inner margin. 

Internal anatomy. —(Opened 40 specimens). 

Careful search was made for lateral intestinal caeca. In several 
specimens there is a slight lateral protuberance or bulge from the intesti¬ 
nal wall in xxviii on each side. In several other specimens the pro¬ 
tuberance is more clearly demarcated and rather flap- or ear-like, but 
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:no very definite caeca were found. The ventral caeca are in xxxiv-lix 
as shown below. 


Segments. Specimens. 

xxxiv-1 . .1 

xxxiv-lii. 2 

x xxi v- ini .... .... 2 

xxxiv.liv . . .... 3 

xxxiv-lv. . 2 

xxxiv-lvi . ... ... 4 

xxxiv-lviii . ... . . 1 

xxxiv-lix. 1 

xxxv-lv 1 

xxxv-lvi ......... 1 

xxxv-lvii . . . ... 2 

xxxv-lix . . . . 1 

xxxvi-lvi ... . 1 


The dorsal blood vessel in every specimen except 4 ends with the hearts 
of vii. In one specimen the dorsal blood vessel ends abruptly just 
anterior to the hearts of vii as a rounded stub. In two specimens the 
short continuation of the vessel in front of the hearts of vii is a trian¬ 
gular flap. In another specimen the dorsal blood vessel anterior to the 
hearts of vii is very slender and passes on to the gizzard and here turns 
to the right side and passes ventrally on the posterior margin of the 
gizzard where it gradually fades out. 

The testis sac is median and ventral to the oesophagus, but the hearts 
of x are bound down to the oesophagus. The prostatic duct is 7-14 mm. 
long, the ectal half usually quite noticeably thicker than the ental half 
and bent into a crescent or bow-shape. The bulbus ejaculatorius is 
large, larger than in any other Burmese species of the genus. 

The penial setae are usually 2-4 mm. in length, rarely slightly longer. 
The functional setae are yellowish or brownish, rather light in colour *, 
the reserve setae much darker, usually reddish. The ornamentation of 
the outer ends of the penial setae varies considerably. It may consist 
of a few scattered spines or teeth, or the teeth may be aggregated into 
short, transverse rows or the rows may be more or less continuous in 
circles around the shaft. The rows of teeth may be few or many. 

Every spermatheca has one median and one lateral diverticulum. 
The duct is well developed, thickly muscular and barrel-shaped, sharply 
narrowed in the parietes. 

There is a slight bulge into the coelom over the genital marking but 
the longitudinal musculature is not interrupted. 

Remarks .—In the smallest specimens of E. foveatus that can be 
identified there is visible on xvii only a single setal pit about in line 
with a on each side but no setae are visible in this pit. On slightly 
larger specimens there is a slight whitening of the epidermis around 
each setal pit and midventrally between these two whitenings an area 
of greyish appearance. In slightly larger specimens there are nearly 
always two, well-developed penial setae protruding to the exterior 
through the pit, which is about in line with a or very slightly lateral 
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to a. On some of these specimens there is visible a mijiute pore on 
the parietes immediately behind the setal pit, but in still older specimens 
this pore is not visible. On larger specimens a slight midventral de¬ 
pression is evident on xvii and the margin around each peni-setal pit 
is slightly tumescent. As the midventral depression becomes deeper 
and extends laterally the whitish tumescence about the setal pit becomes 
more distinct and shortly conical. As the depression becomes still 
deeper the protuberant cones are carried out of sight laterally into the 
vestibule under the overhanging margin. 

The slightest pressure on the posteriormcst tail segments of some 
worms was sufficient to force out through the dorsal pores numbers of 
small, whitish, spherical or nearly spherical objects. Each of these 
spheres is packed full of pseudonavicellae spores, the spores of some 
four or five distinctly different sizes, each spore containing a bit of pro¬ 
toplasm and a single nucleus. One spherical body is full of triangular 
cysts. Along with the spheres nematode eggs were passed to the ex¬ 
terior. Keilin thinks that masses of spores may be got rid of by 
autotomy of the posteriormost segments. But such mutilation may not 
be necessary. The posteriormost dorsal pores of many worms are un¬ 
usually large and there seems to be no reason why the parasitic masses 
cannot be passed to the exterior through such pores, especially when 
the masses have accumulated so as to considerably distend the posterior- 
most segments. 

Branched specimens of A. singularis in couples, trios, ojc quartettes 
or as isolated individuals have been found in the smallest specimens of 
E. foveatus that can be identified, in specimens collected in the earliest 
part of the collecting season, the month of June. A. singularis can 
almost always be found in clitellate specimens, especially in the Tegion 
of se'gment iii or on the masses of nephridia in iii. In the testis sac 
there are often numbers of elongate, unbranched protozoa smaller than 
the coelomic A. singularis. 


Eutyphoeus hamatus Gates. 

1930. Eutyphoeus hamatus, Gates, Bee. Ind. Mus. XXXII, p. 329, fig. 19. 

There are paired male areas on xvii. Each area is transversely oval, 
slightly protuberant, extending median to a and well into be. A consider¬ 
able portion of the area has a wrinkled, dark-greyish, translucent 
appearance. A part of the wrinkled region is slightly more protuberant 
than the rest as a circumferential lip or rim around the transversely slit¬ 
like peni-setal aperture. 

The genital markings on xx are transversely oval, slightly depressed 
and concave, reaching nearly the whole length of the segment and ex¬ 
tending from median to a into be. 

The dorsal blood vessel extends into iii. There are large commis¬ 
sures in v and the hearts of vi-viii are present. 

The ventral intestinal caeca are in segment xxxi-(ca) xlviii. 

The spermathec&l duct is short, definitely coelomic, stoutish. 

The vasa deferentia do not unite, apparently, until in xvii, just at 
the ental end of the bulbus ejaculatorius which is fairly large. 
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There is a parietal thickening in the region of the male pore area, 
visible in the coelom as a low, flat disc. 


Eutyphoeus hastatus Gates. 

1929. Eutyphoeus hastatus, Gates, Proc. U. S. Nat. Mus. LXXV (10), p. 32. 

Thayetmyo, September, K. John, 24 aclitellate and 140 clitellate and 
partially clitellate specimens. 

Prome, September, K. John, 1 clitellate specimen. 

External characteristics .—Length to 140 mm. Greatest diameter to 
5 mm. 

The first functional dorsal pore is in 11/12 on 23 specimens, in 12/13 
on 2 specimens but there are pore-like markings in 10/11 and 11/12. 

The spermathecal pores are small, transverse slits in c or very slightly 
lateral to or very slightly median to c. 

Eabh worm has a pair of female pores. 

The vestibular apertures are tiny, transverse slits towards the lateral 
and posterior ends of the anterior genital markings. The more pro¬ 
tuberant portion of the marking bearing the vestibular aperture may 
be marked off from the remainder of the genital marking by a slight 
groove or this groove may be completely lacking. The vestibulum is 
slight and no trace of a penis has been found. Two peni-setal pits are 
visible on the roof of the vestibulum but a male pore has not been 
found. 

The genital markings are clearly indicated even on the aclitellate 
specimens. One hundred and thirty eight specimens have in addition 
to the paired markings bearing the vestibular apertures a single, trans¬ 
versely oval genital marking on xviii. The anterior and posterior mar¬ 
gins of this marking are often indented at the midventral line but on 
none of these specimens is the marking completely divided into two 
portions. Three specimens have an additional genital marking on 
xix. 

Internal anatomy .—(Opened 25 specimens). 

The ventral intestinal caeca are in xxx-lxi as shown below. 


Segments. 


Specimens. 


xxx-li 

xxxiii-xlix 


1 

1 


xxxiii-liii 3 

xxxiii-lx 1 

xxxiii-lv 7 

xxxiii-lvi . 1 

xxxiii-lviii 1 

xxxiii-lxi 1 


Each worm has a pair of hearts belonging to vi. The dorsal blood 
vessel is continued through 5/6 and 4/5. In v there is a pair of readily 
recognizable commissures, in each worm. The commissures may be 
slender and tubular or baggy and of about the same size as the hearts 
of vi. 

The seminal vesicles of ix are usually smaller than the vesicles of 
xii, ordinarily confined to ix but sometimes pushing through 8/9 in which 
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case the vesicles may be nearly as large as those of xii. The testis sac 
(xi) is annular, the testicular material surrounding the hearts of xi and 
covering over the dorsal blood vessel. The bulbus ejaculatorius is 
small. The prostatic duct is muscular throughout, widening slightly but 
gradually passing ectally, 3-3| mm. long. 

Each spermatheca has a median and a lateral diverticulum. The 
diverticula usually have a number of seminal chambers, but there may 
be only one, two or three. The duct is thick and muscular and is nar¬ 
rowed gradually as it passes into the parietes. 

The penial setae from at least one side of each of the dissected speci¬ 
mens have been examined. All are characterized by the widening of 
the tip, the thickened region often of a diamond shape, otherwise 
rounded. The shaft is straight except for the bend near the tip. The 
ornamentation is sparse, or the rows of teeth may be closely crowded. 

Remarks .—There are protozoan parasites in the spermathecae of a 
number of specimens; gregarine-like trophozoites in the granular mass 
within the ampulla, cysts, attached to the ampullary wall or imbedded 
in the wall of the ampulla. Several worms have similar parasites in 
segment iii. Three worms have large numbers of small, ovoid, whitish 
cysts scattered throughout the coelom of the postclitellar segments. 
The anterior seminal vesicles, are, in many worms, filled with parasites. 

Eutyphoeus longiseta Gates. 

1930. Eutyphoeus longiseta. Gates, Bee. Ind. Mus. XXXII, p. 332, fig. 21. 

Akyab, September, Bruce Taw, 5 clitellate specimens. 

Sandoway, September, F. R. Bruce, 198 aclitellate and 29 clitellate speci¬ 
mens. 

External characteristics .—The clitellum has a distinct, dark reddish 
tinge, even after one year of formalin preservation. 

The first dorsal pore is in 11/12 on 24 specimens ; in 11/12 but with 
a pore-like marking in 10/11 on one specimen; in 12/13 but with a 
pore-like marking in 11/12 on 4 specimens. 

The spermathecal pores are always in he. 

The single female pore is on the left side of every specimen. 

The male pore markings are almost circular to elongately oval, de¬ 
pressed, level or protuberant. The penis is thickly and shortly columnar. 
It consists of a smooth, firm, basal whitish ring and a distal portion that 
is much wrinkled, more tender, and in various stages of eversion or with¬ 
drawal into the basal portion. On one specimen the basal rings are 
sunk into the male porophore and not protuberant. The lumen of the 
penis is large and on its posterior wall is a minute pore into which there 
appears to pass a delicate strand of special tissue from near the ventral 
end. The pore may possibly be a male pore. On aclitellate speci¬ 
mens the male porophores are first indicated as transversely oval areas 
of especial whiteness, with a transverse slit at the centre. On the pos¬ 
terior margin of the slit is a minute pore, probably the male pore.- With 
growth this pore comes to lie within the penis, on the posterior wall. 
At the dorsal end of the penial lumen there is a transversely oval papilla 
on which there are two setal pits. Just anterior to and just posterior 
to each male porophore there is a more or less well defined “ crescent ”. 
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The genital markings are preclitellar, intraclitellar and postclitellar. 
One specimen has intraclitellar markings only, 23 specimens have intra- 
and post-clitellar markings, 5 specimens have intra-, pre-, and post¬ 
clitellar markings. The preclitellar markings are much more sucker-like 
in appearance than the other markings. The segmental locations of 
the markings are shown below. 


Markings. Specimens. 

Paired, postsetal laterals, on vii .2 

Single, presetal median, on viii ... 4 

Single, postsetal median, on viii ... 1 

Single, presetal median, on ix . .3 

Single, postsetal median, on ix . 1 

Paired, postsetal laterals, on xiv 3 

Paired, postsetal laterals, on xv . 28 

Single, median, on 18/19 1 

Single, median, on 19/20 . .20 

Single, median on 20/21 . 27 

Single, median, on 21/22 . 7 


Internal anatomy.— (Opened 40 specimens). 

The lateral intestinal caeca are fairly large, finger-shaped, ventrally 
directed, in xxviii in each specimen. The ventral caeca are in xxxii- 
lx:—xxxii-lv (2 specimens), xxxiii-lvi (1), xxxiii-lvii (3), xxxiii-lx (3), 
xxxiv-lix (1). 

The dorsal blood vessel ends with the hearts of vii in every speci¬ 
men. 

The testis sac is median and ventral to the oesophagus. The pros¬ 
tates extend through xvii-xx, xxi or xxii. The prostatic duct is 
20-26 mm. in length, the ectal portion slightly thicker than the ental 
half. The bulbus ejaculatorius is small, buried in the parietes or covered 
over by nephridia, muscle bands, etc., and not visible until after this 
tissue has been dissected off. In 39 specimens there are no male funnels 
in x but in the very last specimen opened there is a pair of large and 
very definitely funnel-like structures on the anterior face of 10/11. No 
continuation of these structures to the vas deferens could be found. 

The spermathecal duct is narrowed in the parietes and also just 
below the ampulla. On the narrowed ental neck of each spermatheca 
is a median and a lateral diverticulum; the diverticula are long. The 
ampulla is always anteroposteriorly elongated. 

Remarks .—The variety postremus was erected for specimens without 
male porophores, the penes being contained in vestibular excavations. 
If, however, the supposed vestibulum is cut open and spread out the 
appearance is exactly that of a male porophore of the variety typica. The 
porophore on the specimens of postremus is apparently folded across 
transversely and then drawn up into the body wall, but a vestibulum 
such as characterizes E. foveatus is not present. Aside from the folding 
and retraction of the male porophores, postremus is distinguished from 
typicus only by the presence of paired markings on xvi instead of xv. 
This can scarcely be regarded in E. longiseta as sufficient justification 
for the retention of the variety. 
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E. longiseta is rather like E. rams, and large specimens of the latter 
from Sandoway are very similar in appearance and many other ways 
to specimens of longiseta from the same locality. The two species may 
be distinguished by the characteristics of the penes. 

Eutyphoeus macer, sp. nov. 

Thaton, October, K. John, 2 clitellate specimens. 


Description of the type-specimen. 

External characteristics. —(Statements in parentheses refer to the 
cotype specimen). 

Length 61 (82) mm. Greatest diameter 3 (4) mm., in the clitellar 
region. Number of segments, ca. 161. Unpigmented, clitellum reddish 
(purplish). 

The setae begin on ii. On xx, ab<cd<.bc<aa. On the posterior- 
most segments seta d is mid-lateral in position or a trifle dorsal to that 
but projects to the exterior horizontally. 

The first dorsal pore is in 11/12. 

The clitellum extends from the middle portion of xiii to 17/18 (or 
nearly to 17/18). 

The spermathecal apertures are in 7/8 in c (or just median to c). 

There are two female pores, each located on xiv just anterior to a. 

The penes are flattened out or slightly eroded, in b (on the cotype 
specimen the penes are distinctly protuberant, tubular structures ca. 
in 6). On the posterior and ventral margin of each penis there is a dis¬ 
tinct, slight notch so that the posterior margin or lip of the penis has a 
bilobed appearance. 

The genital markings are paired, transversely oval, postsetal, whitish 
areas, without demarcating furrow or groove, on xvi, about in ab but 
extending very slightly lateral to 6. 

Internal anatomy. —The type specimen was broken in the course of 
dissection so that it was not possible to determine accurately the posi¬ 
tion of the paired, lateral, intestinal caeca, but they appear to be in seg¬ 
ment xxiv, but attached to the intestine in the posterior part of the 
segment or at 24/25. (The caeca are definitely in xxiv but attached 
to the gut at the level of septum 24/25). (The ventral caeca are in 
xxix-xxxiii, filled with dirt and readily recognizable). 

The dorsal blood vessel is continued through 5/6 to the pharyngeal 
region. There is a pair of blood filled vessels passing ventrally from 
the dorsal blood vessel in v. There is a pair of hearts belonging to vi. 
The last heart is in xiii on the right side, no heart on the left side of xiii 
was found. (Paired hearts in xiii). 

The median testis sac passes dorsally at the sides of the oesophagus 
so as to contain the hearts of xi and the dorsal blood vessel (and so 
that the testicular material is above the dorsal blood vessel). The 
seminal vesicles push 12/13 into contact with 13/14 (or pass through 
12/13 into xiii). The prostates are short and looped (ca. 1*5-2 mm. 
long), the prostatic duct narrow and shorter than the prostate but also 
looped (ca. 1-1*5 mm. in length). 
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The bulbus ejaculatorius if present is covered over with tissue and 
not visible in the coelom. 

The spermathecal duct is short, stoutish, strong, and easily pulled 

out of the parietes, but only projecting slightly 
into the coelom. There are two diverticula, 
apparently from the posterior face of the duct 
and directed posteriorly. The ampulla is flattened 
and pressed anteriorly so that when viewed from 
the dorsal side an appearance is produced as 
shown in the figure. 

(The penial setae are 24-3 mm . in length; 
•014-016 mm. wide, nearly straight when 
flattened out by the cover glass except for a bend 
towards one side of the tip. The tips of the four 
setae examined—no reserve setae found—are all 
softened and rather curious. One has a distinct 
terminal spine but a small portion of the seta 
immediately behind this spine is hollow. In the 
second seta the terminal spine is not visible and 
the hollow portion is ruptured into several frag- 

' '^nocerTsp^nov° eM5 ments but at the centre of these fragments is a 

Spermatheca, as seen from solid rod, a continuation of the centre of the setal 
dorsal side, x ca. 45 . shaft. The two remaining setae have softened tips 
in which little can be made out except that the tip appears to be hollow 
and contains a rod which is visible for a short distance as the central 
portion of the seta behind the cavity. The shaft, near the tip, is orna¬ 
mented with transverse rows of fine teeth). 

Eutyphoeus manipurensis Steph. 

Falam, Chin Hills, August, J. H. Cope, 27 clitellate and aclitellate specimens in 
very poor condition, especially behind segment xix. 

Tiddim, Chin Hills, September, J. H. Cope, 7 clitellate specimens, well preserved. 

External characteristics .—The Falam specimens are on the whole larger 
than the Tiddim specimens, the greatest length of the former 145 mm ., 
the greatest diameter 4 mm.; the greatest length of the latter 83 mm ., 
the greatest diameter 3 mm. 

The worms are unpigmented. The clitella of the first batch are 
reddish, brownish, or dark greyish, of the second batch, yellowish to 
yellow-brown. 

The setal formula on xx is ab < cd < be < aa. 

The first dorsal pore is definitely in 10/11 on 5 specimens; in 11/12 
but with a definitely pore-like but apparently non-functional marking 
in 10/11 on 5 specimens. 

The clitellum extends from just in front of or just behind the setae of 
xiii to the anterior margin of xvi, rarely further posteriorly on xvi. 

The spermathecal pores are large, transverse slits in 7/8, extending 
from b to c or from slightly median to b nearly to c. 

There are two female pores on each specimen. 

The male pore area on each side may be described as longitudinally 
oval with bluntly rounded ends, extending about the whole length of 
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xvii and reaching from about a or slightly median to a into 6c near to c. 
The peripheral portion of this area is slightly depressed, the depression, 
as a rule, least emphasized posteriorly. External to the depressed 
portion the parietes is raised into a sort of ridge forming a rim about the 
area. The main portion of the area within the depression is raised into 
two bodies which have a wrinkled, turgid, greyish, translucent 
appearance. The posterior of the two bodies is much larger than the 
anterior and rounded while the anterior is anteroposteriorly flattened. 
Between these two bodies is a narrow transverse slit, at the bottom of 
which there is a transversely oval, smooth, glistening area, usually slightly 
convex which bears two setal pits, through which on some of the speci¬ 
mens the penial setae protrude. On several specimens a distinct pore 
can be recognized on the anteroventral margin of the posterior pro¬ 
tuberance, possibly the male pore. 

The genital markings are very small, transversely oval to almost 
round areas, with slightly raised rim and a depressed central concavity. 
Each specimen has several of these markings located as shown below. 


Markings. Specimens. 

Unpaired, presetal, median, on vii . . 6 

Unpaired, postsetal, median, on vii . 14 

Unpaired, presetal, median, on viii . ... 18 

Unpaired, postsetal, median, on viii . 13 

Paired, lateral, spermathecal markings, one just anterior to 
and one just posterior to each spermathecal pore . 9 

Paired, lateral, spermathecal markings, two anterior to and 

two posterior to each spermathecal pore . . 6 

Paired, lateral, spermathecal markings, three anterior to and 

two posterior to each spermathecal pore 1 


Paired, postsetal, medians in aa, on— 

xvi 

xvii 

xviii 

xix 


16 

14 

5 

2 


The spermathecal markings are slightly smaller than the other preclitellar 
genital markings. 

Internal anatomy .—(Opened 27 specimens). 

In each specimen of the first batch segment xi was opened by the 
dissection, 10/11 and 11/12 passing apparently to the parietes inde¬ 
pendently of each other in the ventral portion of the body. But dorsally 
only one septum could be found so that in the dorsal half of the body, 
11/12 appears to be united to or attached to 10/11. The worms of the 
second batch that were opened have a TJ-shaped testicular chamber or 
sac inverted over the gut, the chamber not opened by dissection, the 
dorsal blood vessel surrounded by testicular material. 

There is in each of 12 worms a pair of finger-shaped, ventrally directed, 
lateral intestinal caeca in xxvi, on the anterior face of 26/27 In the 
other specimens the position of the caeca cannot be determined due to 
the rotting of the gut wall. The ventral caeca are in xxxi-xxxv (4 speci¬ 
mens), in xxxi-xxxiv (1 specimen), and in xxxiii-xxxv (1 specimen). 
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In each worm the dorsal blood vessel extends into iii with paired 
commissures in v, one pair of commissures just anterior to the gizzard 
and two pairs of commissures at the anterior face of 8/9. 

The seminal vesicles of ix are usually smaller than those of xii, but 
may be of about the same size, in which case they either pass through 
8/9 or push 8/9 anteriorly. The vesicles of xii pass through 12/13 
by which they are constricted and push 13/14 into contact with 14/15. 
The prostates extend through segments xvii-xix or xx. The small bulbus 
ejaculatorius is covered over with tissue or buried in the parietes. The 
penial setae are as described by Stephenson (l£-2 mm . long) save that the 
tips of the setae are here ornamented with short transverse rows of a few 
isolated teeth very sparsely distributed. 

On 53 of the spermathecae there is but a single diverticulum and tha^ 
lateral. One spermatheca, from the right side of one specimen has in 
addition, a rather rudimentary diverticulum, about one quarter the size 
of the normal diverticulum on the median side. The diverticulum may 
be sessile or stalked. There is a definite but short, rather stout and 
thick-walled duct which is not narrowed within the parietes. The 
ampullae of some of the worms contain a granular brownish or greyish 
or yellowish material of about the same colour as the material in the 
lumen of the oesophagus and in which there are gritty soil particles. 

There are rounded glandular (1) bodies projecting into the coelom 
over each of the genital markings. 

Remarks .—Stephenson erected E. manipurensis for three worms from 
Loktak Lake in Manipur which is not very far from the Burmese Chin 
Hills. The male pore areas of the Burmese specimens are exactly the 
same as on the type-specimens except that on the types the region 
bearing the two protuberances has been invaginated so that the pro¬ 
tuberances appear to lie at the bottom of a shallow, well-like depression. 
This difference may be merely the result of greater contraction at time of 
killing. The spermathecal pores of the type specimens are in ab rather 
than be but similar variations occur in Burmese species of the genus. 
The type-specimens are probably unpigmented, the greyish appearance 
probably due to the method of killing or preservation. A midventral 
Tegion extending across the posterior portion of xvi and the anterior 
portion of xvii may be depressed in the Burmese as in the type-specimens. 
The spermathecal duct of the clitellate Burmese specimens is more 
readily recognized as such than in the type-specimens, but in the aclitellate 
specimens the condition is as in the type-specimens. The type-specimens 
are probably, as indicated by the condition of segment xi, not fully 
mature. There is, however, one difference between the Burmese speci¬ 
mens and the types that may be important. In the worms from the 
Chin Hills the lateral intestinal caeca are in xxvi while in the types the 
caeca are in xxvii. It should be noted that on one side of one of the type- 
specimens the diverticulum is in xxvii. 

Eutyphoeus marmoreus, sp. nov. 

TicUlim, Chin Hills, September, J. H. Cope, 15 clitellate specimens of which five 
lack portions of the anterior end. 
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External characteristics .—Greatest length 230 mm. Greatest diameter 
6 mm. Unpigmented, whitish or light greyish ; clitellum light yellowish- 
brown. 

The setae begin on segment ii and are fine. On segment xx and 
posteriorly the setal formula is ab <. cd < be <. aa. Seta d is not 
displaced dorsally on the posteriormost segments. 

The first dorsal pore is in 11/12 on 6 specimens ; in 11/12 but with a 
small, blackish, dot-like marking in 10/11 on 4 specimens ; in 16/17 with 
pore-like markings in 11/12 and 12/13 on 1 specimen. 

The clitellum is annular and extends from anterior to the setae of 
xiii to 16/17, intersegmental furrows and dorsal pores lacking. 

The spermathecal pores are transverse slits in 7/8 with their centres 
in h. 

Each worm has a pair of female pores. 

The vestibular pores are paired on xvii, each aperture usually wide 
open and elongately quadrangular, extending nearly the whole length 
of xvii which is elongated ventrally. The lateral and median margins 
are more or less closely approximated on several of the specimens to 
produce an elongately slit-like appearance of the vestibular aperture. 
The apertures are about in the region of ab the margins very slightly 
median to and lateral to a and b. There is no definitely demarcated lip 
around the aperture, but the lateral margin of the pore may be slightly 
thickened and protuberant. The vestibula are not quadrangular but 
triangular in cross section. This is due to the fact that the deepest part 
of the vestibulum is towards the median wall, while the lateral wall 
slopes at a very decided angle towards this deep portion. The lateral 
wall or face is smooth, glistening ; the deepest portion of the vestibular 
wall and the anterior, posterior and median walls are wrinkled and 
greyish. In three specimens very little more than this can be made out 
in the vestibula save that at the posterior end and towards the median 
face or wall the vestibulum is especially deepened in a funnel-like fashion. 
Cutting down through this depression (as viewed from the ventral side) 
there becomes visible deep at the bottom a narrow slit at the bottom of 
which are two, minute papillae each bearing a penial seta. From the 
posterior margin of the pit containing the penial seta is protuberant a 
small, ovoidal tag which bears a pore, possibly the male pore. In other 
specimens there is visible in the vestibulum at the postero-median 
corner, a more or less conical body, with a hard centre, but a soft, greyish 
translucent and wrinkled surface. On the ventral face of this body is a 
slit at the bottom of which can be seen the peni-setal papillae. The 
ovoidal tag at the posterior margin of the slit is variously protuberant, 
sometimes recognizable with difficulty, sometimes eroded. The conical 
body protrudes in several specimens slightly through the vestibular 
aperture. 

There are no genital markings. 

Internal anatomy .—(Opened 12 specimens). 

There is in each specimen a pair of well developed lateral intestinal 
caeca much like those of E. bullatus but located here in segment xxviii 
in each specimen. The ventral caeca are in segments xxxiii-lix:— 
xxxiii-xlvii (1), xxxiii-liii (1), xxxiii-lvi (1), xxxiii-lvii (1), xxxiv-lix (1). 
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The dorsal blood vessel passes into segment iii in each specimen. 
There are fairly large commissures in v in 11 specimens, on one side 
only in one specimen. The hearts of vi-viii are all present. 

There is a pair of well developed male funnels in x but these funnels 
are not quite as large as those in xi. The seminal vesicles of ix are about 
one half or less the size of the vesicles of xii, flattened against the anterior 
face of 9/10, in one specimen projecting anteriorly and through 8/9. 
The vesicles of xii extend into xiv. Segment xi is modified into a cylin¬ 
drical testis sac within which the testicular material surrounds the dorsal 
blood vessel. The vasa deferentia of a side are continued posteriorly 
in contact but not united. In segment xvii they pass laterally and 
around the lateral face of the vestibular bulb and then on to the posterior 
face. Just as the vasa deferentia bend behind the vestibular bulb to 
pass mesially they are united and at once enlarged to form an elongate 
bulbus ejaeulatorius on the posterior face of the vestibular bulb, passing 
into the wall of the bulb about in the middle of the posterior face. The 
prostates extend through segments xvii-xix, xx, or xxi. The prostatic 
duct is 12-14 mm. in length and looped. 

Projecting into the coelom over the vestibular pore is a thick-walled, 
smooth-surfaced body, the vestibular bulb. In those specimens in which 
there is no conical protuberance into the vestibulum the vestibular bulb 
in the coelom is high and conical in shape. In the specimens in which 
there is a conical body in the vestibulum, the vestibular bulb is shorter, 
less conical in form, elongately ovoid with bluntly rounded ends. 

No penial setae were to be seen in the coelom of any of the specimens 
but were found in slitting open the conical protuberances into the vesti- 
bula. No reserve setae were found. The penial setae are 1-2-1-7 mm. 
in length. The thickness of the widest portion of the shaft varies from 
25-35 micra. The main portion of the shaft is usually fairly straight, 
towards the tip the shaft is bent slightly towards one side. The tips of 
all setae examined are either softened or broken off. The ornamentation 
is of short, transverse rows of teeth, the rows being fairly closely spaced. 

The spermathecal ampullae are usually elongated in an anteroposterior 
direction. The duct is stout and barrel-shaped, and constricted as it 
passes into the parietes. The coelomic portion is thick-walled and 
slightly more than 2 mm. long. Each spermatheca is provided with one 
median and one lateral diverticulum. The number of the seminal cham¬ 
bers varies from 1-4. 

Remarks .—In E. orientalis there appear to be vestibular apertures of 
an elongately quadrangular shape as in E. marmoreus. 

Eutyphoeus montanus, sp. nov. 

Pegu Yomas, August, G. R. Anderson, 10 clitellate specimens. 

External characteristics .—Length to 65 mm. Greatest diameter to 
6 mm. Unpigmented behind the clitellum, anterior to the clitellum 
there is a slight greyish or greyish blue appearance, especially dorsally ; 
clitellum, brownish. 

The first dorsal pore is in 10/11 on 2 specimens; in 11/12 on 4 speci¬ 
mens; in 11/12 but with a non-functional, pore-like marking in 10/11 
on 4 specimens. 
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The setae begin on ii. Seta] formula, ab < cd < be < aa. The 
setae are darker, slightly larger, more protuberant, and hence more 
readily visible on these specimens than on inviduals of E. peguanus 
with which E. montanus was collected. 

The clitellum is annular and extends from just in front of or just 
behind the setae of xiii to just in front of or just behind the setae of xvii; 
setae present, dorsal pores and intersegmental furrows lacking. 

The spermathecal apertures are transverse slits in 7/8 with centres 
in mid be, or near to c or in c. 

The female pores are paired on each specimen. 

The male areas and the genital markings are all more or less eroded. 
The male areas are rounded, on xvii, about in ab with a transversely slit¬ 
shaped vestibular pore at their centres. Just lateral and just median to 
each of the circular areas there is a crescent-shaped marking with the arms 
of the crescent close to and about the male area. Most specimens show 
no indications of a penial body but on two worms there are slight traces 
of eroded penial bodies like those of E. peguanus. 

The genital markings are nearly circular areas, with roughened sur¬ 
faces, but in several specimens with indications of having been smooth 
and glistening. These areas are paired, extending from a or just median 
to a to mid be or slightly more lateral than mid be, and across the inter- 
segmental furrows nearly to the setae of the segments concerned; on 
19/20 (1 specimen), 20/21 (5), 18/19 (1), right 20/21 only (2), left 20/21 (1). 

Internal anatomy .-—Septum 11/12 is thinner than 10/11 and in most 
specimens, if carefully dissected, is recognizable as a definite septum 
attached to the parietes ventrally and ventrolaterally and to the oeso¬ 
phagus mesially; it cannot be traced to the parietes dorsally or dorso- 
laterally and in the dorsal part of the body appears to fuse with 10/11. 

There are small, paired, lateral intestinal caeca in xxviii on the an¬ 
terior face of 27/28 in each specimen, the caeca laterally flattened and 
ear-like in 5 specimens, with a ventrally directed, pointed portion in 5 
specimens. The ventral caeca are in xxxiii-lx:—xxxiii-lvii (I), xxxiii- 
lviii (5), xxxv-lx (1). 

The dorsal blood vessel ends with the hearts of vi in one specimen* 
with the hearts of vii in 2 specimens, is continued into iii with slender 
commissures passing ventrally in v in 7 specimens. 

The male funnels in x are large and may be as large as the funnels of 
xi, a trifle smaller or quite distinctly smaller, but are never rudimentary. 
The seminal vesicles of ix usually extend through 8/9 and may be as large 
as the vesicles of xii. The seminal vesicles of xii may be confined to xii 
and xiii or may extend posteriorly into xvi, xvii or even xviii. The 
testis sac may be described as annular, for a ring of whitish testicular 
material encircles the gut; the ventral wall of the sac appears to be the 
ventral parietes, laterally connective tissue passing longitudinally from 
10/11 to 11/12 shuts off the testicular material from the parietes, dorsally 
the sac is closed off, apparently, by the .fusion of 10/11 and 11/12. 
Included within the sac are the hearts of xii and the dorsal blood vessel. 

The prostates extend through xvii-xix. The prostatic duct is 5-7 
mm. in length. The vasa defferentia of a side are in contact but do not 
unite until into xvii. If the vasa are cut across just anterior to the 
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bulbus ejaculatorius the two separate. The bulbus is small but coelomic, 
slightly longer than thick. The penial setae are contained within a 
column of opaque whitish tissue which passes ventrally into the dorsal 
end of a more or less conical mound of whitish tissue just between and 
slightly median to the parietal ends of the prostatic duct and the bulbus 
ejaculatorius. 

The penial setae are almost perfectly straight, 1*5—-2 - 3 mm. long, 

the shaft slightly enlarged hear the tip and in that 
region ornamented with numbers of very short, 
transverse rows of fine spines or teeth. The tip of 
nearly every seta examined is broken straight off 
and lost; several unbroken setae have softened tips. 
Two setae with perfect tips are figured. 

The spermathecal duct is short and stout, but 
only very slightly coelomic, and apparently not con* 
stricted within the parietes. Each spermatheca has 
two diverticula, one median and one lateral. In three 
specimens the spermatheca of the left side appears to 
have no lateral diverticulum but on close examination 
a minute rudiment of the diverticulum can be seen 
protruding from the duct. In one worm the rudiment 
is double. The diverticulum is thick, sessile, slightly 
elongated with bluntly rounded end or nearly 
Fig. 25 .—Eutyphoeus spheroidal, or with a narrow, non-iridescent, short, 
mrmtanus, sp. nov. stalk-like portion. 

a-b. Tips of two penial Over each genital marking there is visible in the 

setae x ca. no. CO elom a slight bulge of the body wall, but no 
glandular material projects into the coelom through the longitudinal 
muscles. 

Remarks .—Two specimens differ from the worms described above as 
follows:—Genital markings across 21/22, male funnels in x but no testes 
in x and no seminal vesicles in ix. The seminal vesicles of these worms 
extend into xvii. The dorsal blood vessel is continued into iii with 
ventrally directed co mm issures in v. At the vestibular pores are eroded 
vestiges of tumescences, one at the anterior margin of the pore, the other 
at the posterior margin, the tumescence at the posterior margin similar 
to the penial body of E. peguanus. The worms may perhaps be abnormal 
specimens in which the testes of x and the seminal vesicles of ix have 
failed to develop. 

The genital markings, except for their intersegmental location, do not 
appear to be different from those of E. peguanus. 

Eutyphoeus peguanus Gates. 

1925. Eutyphoeus peguanus. Gates, Ann. Mag. Nat. JHst. (9) XV, p. 323. 

Kamaungthwe River, August, W. I). Sutton, 2 aclitellate and 10 clitellato 
specimens. 

Pegu Yomas, August, G. R. Anderson, 128 aclitellate and 18.6 clitellato 
specimens. 

Blachi, September, G. E. Blackwell, 2 clitellate specimens. 

Ywadaw, September, K. John, 21 clitellate specimens. 

Pyigyaung, September, K. John, 10 clitellate specimens. 
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Toungoo, September, K. John, 41 clitellate specimens. 

Thonze, September, K. John, 15 aolitellate and 11 clitellate specimens. 

Myaungmya, October, William Law, 1 clitellate specimen. 

Ye, Ootober, K. John, 13 clitellate specimens. 

Thaton, October, K. John, 11 clitellate specimens. 

Kamaungthwe River, Ootober, W. D. Sutton, 7 clitellate specimens. 

External characteristics. —The spermathecal pores are wide, transverse 
slits with their centres in b, mid be, lateral to mid be or very rarely in c. 

Each specimen has a pair of female pores. 

The vestibular aperture may be at the ventral end of a short, mound¬ 
like protuberance. The protuberance may be a part of a genital parking 
or the marking may be lacking. If there is no protuberance the vesti¬ 
bular pore is on a genital marking. The markings are paired, elongately 
oval, transversely oval, or almost round, definitely marked off by a slight 
furrow or not so marked, usually extending the whole length of xvii 
and from a or slightly median to a to c, d or lateral to d. The vestibular 
pore may be at the centre of the median half of the marking or at the 
centre of the posterior half. When the paired markings are lacking there 
may be a midventral marking on xvii between the two mound-like 
elevations. 

In addition to the markings on xvii there may be a pair of markings 
on any of the clitellar segments or any of segments xviii-xxii. A small 
number of specimens have an extra pair of markings or an extra asym¬ 
metrical marking, but the markings are always segmental, usually 
extending the whole length of the segment, from a, median to a or lateral 
to a to mid be, c, or d, or rarely slightly lateral to d. Fifty-two specimens 
have only the markings on xvii; 248 specimens have a pair of markings 
on xix; 6 specimens have paired markings on xix and on xx ; 58 specimens 
have a pair of markings on xx; 44 specimens have paired markings on 
xvi and xx ; many of the other specimens have an asymmetrical marking 
in addition to a pair of markings on xvi, xv, or xviii-xxi. Only one of the 
specimens collected in the last two years has markings on xxii. 

Internal anatomy. —(Opened 175 specimens; the numbers in paren¬ 
theses denote the number of specimens in which a particular charac¬ 
teristic was rioted). 

One specimen has a pair of intestinal caeca in xxix on the anterior 
face of 28/29; one specimen has no lateral intestinal caeca; two speci¬ 
mens have a dorsally directed, pointed caecum in xxviii on each side; 
one specimen has a pair of bilobed caeca in xxviii; 61 specimens have a 
pair of small, pointed, ventrally directed caeca in xxviii; the remainder 
have a pair of small, flattened, flap-like or ear-like caeca on the anterior 
face of 28/29, laterally directed or anteriorly directed but not pointed. 
The ventral caeca are in segments xxxii-lxx as shown below. 


•Segments. 

xxxii-lx 

xxxiii-lx 

xxxiv-lvii 

xxxiv-h'x 

xxxiv-lx 

xxxiv-lxiv 

xxxivrlxviii 


Specimens, 

1 

1 

1 

1 

4 

1 

l 
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Segments. Specimens. 

xxxv*lx 1 

xxv-lxi 1 

xxxv-lxii.. , 1 

xxxv-lxiii . .. 3 

xxxv-lxiv 3 

xxxv-lxvi. • 2 

xxxv-lxviii. • 1 

xxxvi-lx . .. • 1 

xxxvi-lxiii.. • • 2 

xxxvi-lxvi . .. 1 

xxxvi-lxviii . . . . . • 1 

xxxvii-lxviii ... ... 1 

xxxvii-lxx ..... 1 


The dorsal blood vessel ends with the hearts of vii in 2 specimens; 
is continued into the pharyngeal region in 4 specimens in two of which 
there are paired commissures from the dorsal blood vessel in v ; ends 
with the hearts of vi in 127 specimens ; is continued anterior to the hearts 
of vi but not anterior to 5/6 in the remainder. 

There is a pair of male funnels in x in each specimen (100). The 
vasa deferentia of a side may come into contact at some point from xii 
posteriorly or not until xvii; or may be widely separated in xvii; they 
may be united after coming into contact or may continue side by side 
but not unite until in xvii. The bulbus ejaculatorius is coelomic, very 
well developed in some of the Pegu Yoma specimens and spindle-shapea. 
The testis sac is cylindrical, the testicular material surrounding the hearts 
of xi and the dorsal blood vessel. The prostatic ducts are 5^-10 mm. 
in length. 

Each spermatheca has a median and a lateral diverticulum (175). 
One spermatheca has in addition a small diverticulum on the median 
face of the duct. The spermathecal duct is wide, softish, only slightly 
coelomic and apparently not narrowed in the parietes. The duct cannot 
be pulled out from the parietes as in some other species at least not before 
the longitudinal musculature is removed. The granular material within 
the spermathecal ampulla often contains soil particles. 

Remarks .—Specimens of E. peguanus as small as 80x3 mm. can be 
definitely identified when collected in Kangoon where all other species of 
Eutyphoeus are pigmented. On the smallest specimens both setae a and 
b are present on xvii on each side, b about in line 6 but a lateral to line a 
and very close to b. These setae a;ce not as protuberant on xvii as on 
other segments, the tips just barely visible. On slightly larger specimens 
there is a transverse slit about in b or very slightly lateral to or median 
to b and just behind this slit there is another pore, also transversely 
slit-like. The anterior slit is the rudiment of the vestibular invagination, 
the posterior slit is probably the male pore. On slightly larger specimens 
the epidermis immediately around the posterior slit is protuberant as a 
tiny marginal ring on the posterior margin of the vestibiilar pore. On 
slightly larger specimens the ring is visible only on the posterior wall of 
the vestibulum. In fully mature and perfectly preserved specimens 
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this ring is developed into a funnel-like structure with a narrow stalk; 
the stalk passing down into the vestibulum, a crescent-shaped slit at the 
ventral end of the funnel. The funnel is probably in the nature of a 
penis. It is small, soft, and very delicate and may protrude to the 
exterior through the vestibular pore. When so protruded it is very 
readily damaged. Very slight friction against anything firm seems to be 
sufficient to erode the penis so that it is almost unrecognizable. 

Specimens of E . peguanus have been grouped hitherto into seven 
varieties according to the location of the genital markings or the presence 
or absence of a mound-like vestibular protuberance. So many variations 
in characteristics of the male areas on xvii and in the locations of the 
genital markings have been found in the last two years that the previous 
scheme of varietal classification has completely broken down. Merely 
to list the various combinations of chracteristics observed would require 
several pages. 


Eutyphoeus planatus Gates. 

1929. Eutyphoeus planatus. Gates, Proc. XT. S. Nat. Mus. LXXV (10), p. 35. 

Thayetmvo, September, K. John, 36 clitellate specimens. 

External cha/racteristics .—Length to 224 mm. Greatest diameter 
to 8 mm. The worms, when first brought to the laboratory, had a 
distinct greenish tinge ventrally and ventrolaterally where the brown 
pigment is lacking. 

. On each of these worms there is ventrally and ventrolaterally a 
midsegmental, transverse row of minute, dark spots, in line with the setae, 
readily recognizable on the anterior segments, sometimes visible but less 
feadily posterior to the clitellum. 

The first dorsal pore is in 11/12 (25). 

The spermathecal apertures are transverse slits in 7/8, the centre of 
the slit in b, or slightly lateral to b, or (very rarely) slightly median to 6. 

There is a single female pore in each worm. 

The vestibular aperture is large, the anterior half of the aperture 
wider (transversely) than the posterior half as previously figured. The 
parietes around the aperture is hard and forms a firm, circ umf erential 
lip which is not definitely marked off. On the roof of the vestibulum 
there is visible on each side just lateral to the midventral line an elongate, 
tumescent and ridged area or there may be two areas. The penes are 
short, relatively thick, whitish, truncated cones in the deepened portions 
of the vestibulum and not visible usually from the exterior until after 
the lateral portion of the lip of the Vestibular aperture has been pushed 
or cut away. 

Thirty-two specimens have a single, transversely oval, genital marking 
in the region of 13/14 as on the type specimen. One specimen has a 
marking on 12/13 instead of on 13/14, another has a transversely 
shortened marking on the right side only in the region of 12/13, a third 
has no genital marking, a fourth has two distinct markings, one in the 
region of 13/14, the other in the region of 14/15. 

Internal anatomy .—(Opened 25 specimens). 
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The ventral intestinal caeca are in segments xxxiii-xxxix as shown 
below. 


Segments. 

xxxiii-xxxix 

xxxiv-xxxvii 

xxxiv-xxxviii 

xxxiv-xxxix 


Specimens. 

1 

2 

7 

7 


The dorsal blood vessel ends with the hearts of vii in 14 specimens. 
In 10 specimens the dorsal blood vessel is continued a short distance 
beyond the hearts of vii, ending as a sharply conical tag. In one speci¬ 
men there is a thread-like continuation from the cone anteriorly on to 
the gizzard. 

The testis sac is median, the hearts of xi bound down to the 
oesophagus. The prostatic duct which may reach a length of 10 mm. 
appears to be muscular throughout and is only slightly thicker ectally 
than entally. The bulbus ejaculatorius is small, soft, buried in the 
parietes. 

The functional penial setae of one side of each worm were examined ; 
all have the characteristic, flattened and widened tip. 

The spermathecal ampulla is large and dumb-bell-shaped as a rule. 
The duct is short but stout and muscular and can be easily pulled out 
from the parietes. Each spermatheca has one median and one lateral 
diverticulum. In one worm the lateral diverticulum of the right side is 
in two independent portions. The diverticula are short and stumpy 
and ovoid, bilobed, trilobed or rarely with four or five seminal chambers. 

Into the coelom of segment xvii there projects a conspicuous elevation 
of the parietes, wider transversely than long. Under the nerve cord 
the dorsal wall of this projection is thinned and depressed so that, after 
removal of the nerve cord there appear to be two longitudinally ovoid 
bodies. Into the centre of each half of the elevation pass the prostatic 
duct and the bundle of penial setae. 

The parietes is only slightly protuberant into the coelom over the 
anterior genital marking, the longitudinal muscular layer uninterrupted. 

The ovaries are flattened, opaque, oval discs, either in septum 12/13 
or covered over by tissue. A peripheral layer of tough tissue must be 
dissected off from the disc before the ova can be seen. 

Remarks .—There are protozoan parasites in the region of segment iii 
in each specimen, in pairs, trios, quartettes, or sometimes singly. Each 
parasite is elongate and has at one end a mass of sucker-like or finger-like 
projections. In a few worms isolated individuals are present in the 
coelom posterior to segment iii. In five worms there are considerable 
numbers of ovoid, opaque cysts free in the coelom behind segment xvii. 
There are protozoan parasites and nematodes in the testis sac of each of 
the worms. 

The protozoa in segment iii are somewhat like A. singularis, but are 
not branched. 


Eutyphoeus pusillulus Gates. 

1931. Eutyphoeus pusillulus, Gates, Bee. Ind. Mus. XXXIII, p. 428. 
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E. pusillulus was erected for a single specimen. The following 
notes may be added to the original account. 

The appearance of the posterior end indicates that a portion of the 
tail had been lost prior to the time of collection. 

There is a very small, transverse area of especial smoothness on the 
anteriormost margin of viii on each side just posterior to each sper- 
mathecal pore. 

The male pore areas in ah are very small, very slightly depressed, 
whitish and oval, each area slightly diagonal to the midventral line. 
Each area bears a minute pit through which on one side penial setae 
protrude. Just median to the peni-setal pore of the other side there 
appears to be a minute aperture which may be the male pore. 

No vascular commissures were found in v though the dorsal blood 
vessel extends into the pharyngeal region. 

Only one ventral intestinal caecum was found, in segment xxix. 

The single spermathecal diverticulum is lateral. 

Remarks. —The status of E. pusillulus is not clear. The single indi¬ 
vidual may represent an abnormal specimen of a holandric species, but 
no holandric species have been found in or near the region from which 
this worm was collected. The species is perhaps nearest to E. falcifer. 

From the latter it differs in a number of characters, most important of 
which seems to be the condition of the anterior male genitalia. In 
E. pusillulus there are seminal vesicles in ix and male funnels and (pre¬ 
sumably) testes in x but no male funnels or testes in xi or seminal vesicles 
in xii. E. falcifer , on the other hand has male funnels in x and xi and 
seminal vesicles in xii but no vesicles in ix. Now E. manipurensis, which 
is a metandric species but with male funnels in x as in E. falcifer , may 
occasionally have small seminal vesicles in ix. If similar variations occur 
in E. falcifer it may be possible to regard E. pusillulus as a specimen of 
E. falcifer in which the posterior male funnels and seminal vesicles haye 
failed to develop, perhaps as a result of some parasitic infestation. Other 
differences between E. falcifer and E. pusillulus appear to be of minor or 
possibly of no importance. Seta d is dorsal in the posteriormost segments 
of E. falcifer, not dorsal apparently in E. pusillulus, but the posterior end 
of the type of the latter is probably lacking. The ventral intestinal 
caeca of E. falcifer are in xxviii and xxix, in E. pusillulus one only, in 
xxix. The absence of a caecum in xxviii may be merely an individual 
variation as the number of caeca varies in other species also. 


Eutyphoeus quinquepertitus Oates. 

1930. Eutyphoeus quinquepertitus. Gates, Bee. hul. Mus. XXXII, p. 343. 

The vestibula are narrow, transversely slit-like. The vestibulum of 
one side of the cotype specimen was slit open. Into this vestibulum 
from the highest point which is laterally, there projects from the roof a 
tubular body with a slit at the ventral end and two marginal lips. The 
penis was removed and teased apart but no penial setae were found. 
There is a slight protuberance into the coelom over the vestibular region, 
it is a sort of flattened vestibular bulb almost oval in outline. The 
posterolateral portion of this bulb just dorsal to the penis is slightly 
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more protuberant than the remainder. The prostatic duct passes into 
the lateral face of the bulb, while the elongate bulbus ejaculatorius 
enters its posterior face. 

The dorsal blood vessel ends with or just in front of the hearts of vii. 
The ventral Intestinal caeca of the cotype specimen are in segments 
xxxiv-liv. 

The testis sac is ventral to the gut but transparent connective tissue 
binds the hearts of xi to the oesophagus. 


Eutyphoeus rams Gates. 

1925. Eutyphoeus rams, Gates, Ann. Mag. Nat. Uist. (9) XVT, p. 69. 

Kyangin, August, K. Johp, 37 specimens. 

Sandoway, September, F. R. Bruce, 16 specimens. 

Myagyaung, September, K. John, 2 specimens. 

Prome, September, K. John, 33 specimens. 

Kochi, September, K. John, 4 specimens. 

Bassein, September, K. John, 85 specimens. 

Bassein, October, K. John, 9 specimens. 

External characteristics. —The first dorsal pore is in 10/11 on 2 speci¬ 
mens ; in 11/12 on 117 specimens; in 11/12 but with a pore-like marking 
in 10/11 on 19 specimens ; in 12/13 on 1 specimen ; undetermined on other 
specimens. 

The spermathecal pores are in he (186). 

There is a single female pore on the left side only (186). 

The male markings of xvii may be described as well-likc vestibula, 
one on each side of xvii, with a more or less definitely indicated rim or 
lip about the vestibular pore, usually the latter delimited by a slight 
circumferential groove. At the bottom of the vestibulum (when viewed 
inverted) is a small, transversely oval papilla with two setal pits. Around 
this papilla is a slight, annular or short tubular body, the penis. From 
the ventral end of the penis there projects an anterior lip and a posterior 
lip. The anterior lip may be smooth or minutely lobed but is never 
very conspicuously lobed while the posterior lip has two, elongate, more 
or less pointed lobes that often protrude to the exterior through the 
vestibular pore. No specimenlias been found with a vestibulum everted 
and penis fully exposed to the exterior ; to determine the characteristics 
of the penis the vestibulum was opened. 

Four specimens from Sandoway have no genital markings aside from 
the “ crescents at the margins of the vestibular apertures. There are 
intraclitellar markings, paired or unpaired, presetal or postsetal 
“ medians ” on 180 specimens, of which 60 specimens from Bassein and 
Kochi have no other markings. There are preclitellar lateral and median 
markings on 20 specimens. The postclitellar, paired lateral markings 
are on 18/19 (18 specimens), 19/20 (18), 20/21 (2), 21/22 (4). On segment 
xviii in aa on 35 specimens there is a pair of postsetal markings. 

Internal anatomy .—(Opened 86 specimens). 

The paired intestinal caeca are in xxviii, ventrally directed (84 speci¬ 
mens) or dorsally directed and small (1), or mere flattened, ear-like 
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flaps (1). The caeca are attached to the gut at or near 28/29. The 
ventral caeca are in xxxii-lvi as shown below. 


Segments. 









Specimens. 

xxxii-xlix 



• 

* 

• 

• 

• 

• 

1 

xxxii-1 

• 

• 

• 

• 

• 

• 

• 

• 

1 

xxxii-li . 

• 

• 


• 

• 

• 

• 

• 

1 

xxxiii-xlviii 

• 

• 

• 

• 

• 

• 

• 

• 

3 

xxxiii-xlix 

• 

• 


• 

• 

• 

• 

« 

3 

xxxiii-1 

• 

• 

• 


« 

• 


• 

4 

xxxiii-li . 

• 

• 

• 

• 


• 

• 

• 

2 

xxxiii-lii 


• 

• 


• 

• 

• 

• 

2 

xxxiii-lvi 

• 

• 

• 

• 

• 

« 

• 

• 

I 


The dorsal blood vessel ends with the hearts of vii (86). 

The testis sac is ventral to the oesophagus (86). No male funnels 
were found in x in 84 specimens. One specimen has a large pair of male 
funnels in x ; one specimen has a single large male funnel on the left side. 
The stalks of these funnels cannot be traced to the vas deferens. The 
prostates extend through xvii-xx or xxi. The prostatic duct is 8-13 mm. 
long (Sandoway specimens 15-21). The bulbus ejaculatorius is small but 
coelomic. The penial setae may reach a length of just over 4 mm. 
(5-6 mm. in Sandoway specimens). The terminal spine of one seta is 
bifid. 

Each spermatheca has a lateral and a median diverticulum (86). 
The spermathecal duct is thick, but shorter and slenderer than in E. 
longiseta , constricted in the outer layers of the parietes from which it 
can be easily pulled out. 

Remarks .—Aclitellate specimens as small as 85x3-3^ mm. can be 
identified by rudiments of the post-clitellar genital markings. On such 
small specimens the vestibula are not formed and on xvii there is visible 
on each side only a small transverse slit in b. Through the slit, even at 
this stage, there project penial setae. 

One worm, when killed, was regenerating, segment i and the prosto- 
mium. No instances of anterior regeneration have been found in the 
genus Eutyphoeus hitherto. 

In a preceding paper, worms belonging to E. rams were classified into 
4 varieties according to the presence or absence of certain genital 
markings. So much variation in the number and location of the genital 
markings has been found in recent specimens that the previous scheme of 
classification has broken down. The four varieties are therefore no 
longer retained. It should be noted however that worms with the 
preclitellar genital markings have been found only in a region from 
Prome, Kyangin, and Bassein westwards to Sandoway. 

E. rams is differentiated from E. longiseta by the definite vestibula on 
xvii, characters of the penes and of the postclitellar genital markings. 

Eutyphoeus sejunctus Gates. 

1930. Eutyphoeus sejunctus. Gates, Jtec. Jnd. Mus. XXXII, p. 349, fig. 25. 

Leiktho Circle, September, G. E. Blackwell, 8 specimens. 

External characteristics .—On the tail portion of each worm seta d is 
dorsal as in the original specimens. 
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The first dorsal pore is in 11/12 on 7 specimens; in 11/12 but with a 
pore-like marking in 10/11 on 1 specimen. 

The spermathecal pores are in 6 (8). 

There is a pair of female pores on each specimen, each pore just in 
front of o. 

There are slight traces of crescent-like markings around the vestibular 
apertures on each specimen. 

Internal anatomy .—The lateral intestinal caeca are finger-shaped, 
ventrally directed, in xxvi but attached to the intestine near or close to 
26/27 so that the lumen of the caecum appears to be an extension of the 
intestinal lumen of segment xxvii. The ventral caeca are in xxxii- 
xliii:—xxxii-xl (2), xxxii-xlii (1), xxxii-xliii (1). 

The dorsal blood vessel is continued to the pharyngeal region but 
anterior to 5/6 is slender. There is a pair of commissural vessels to the 
dorsal blood vessel just anterior to 5/6 but these have not been traced 
to the ventral blood vessel. There are paired hearts belonging to vi, 
vii and viii in each specimen. 

The testis sac is median but with a lateral or dorsal extension of the 
sac at each side of the oesophagus. The hearts of xi do not pass into the 
dorsal extensions of the testis sac but are median to the extensions. 
The prostates extend through xvii-xix or xx. The prostatic duct is 
4-5 m m, in length. The bulbus ejaculatorius is small but coelomic though 
covered over with transparent connective tissue. The penial setae are 
bow-, crescent or U-shaped and are located on the lateral face of the 
“ column.” The tips of all functional penial setae are cracked, broken 
or softened. The tips of the reserve setae narrow gradually to a point 
without a terminal spine. The ornamentation is of closely crowded rows 
of fine teeth or spines. 

The spermathecal duct is short but stout, whitish but strong, easily 
pulled out from the parietes within the outer layers of which it is con¬ 
stricted. The spermathecal diverticula are short, rounded bulbs or 
elongated and straight or bent. Each spermatheca has one lateral and 
one median diverticulum. 

A rounded, glandular (?) mass projects into the coelom over each 
genital marking. 

Eutyphoeus spinulosus Gates. 

1926. Eutyphoeus spinulosus, Gates, Rec. Ini. Mus. XXVIII, p. 164, figs. 6-6. 

Bassein, September, K. John, 14 specimens. 

Coomzamu, September, K. John, 1 specimen. 

Basseip, October, K. John, 31 specimens. 

Kokya, October, K. John, 4 specimens. 

One specimen from Coomzamu has two genital markings as on the 
Pegu specimen of E. foveatus (vide account hereinbefore of genital 
markings in E. foveatus). Other specimens either have no genital mark* 
ings or a single marking as in foveatus. 

Thirty-five specimens were dissected. The ventral intestinal caeca 
are in xxxiv-lxv :—xxxiv-lxv (1), xxv-lx (2), xxxvi-lx (1), xxxvi-lxi (1). 

The dorsal blood vessel ends with the hearts of vii. 

The prostatic duct is 14-20 mm. long, the ental half weak and flabby, 
the ectal half firmer and gradually thickened passing ectally. The bulbus 
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ejaculatorius of every specimen is shorter, narrower and softer than in 
E.foveatus. 

None of the penial setae, functional or reserve, of the 35 specimens 
have the spiral bending characteristic of E.foveatus. The tip of a penial 
seta may have “ wings ” as previously described or may be merely 
widened. The widening is so pronounced that it can be recognized with 
the 55 mm. objective of the binocular. The rows of spines or teeth may 
be continuous or frequently interrupted; the ornamentation may be 
reduced to a few short and scattered rows or to a few isolated teeth. 

Of the 70 spermathecae each one has only one diverticulum, on the 
lateral face of the spermathecal duct. The duct is slightly longer and 
stouter than in E.foveatus. 

A specimen from Bassein has on xvi on the left side of the segment, 
a half portion of an extra vestibulum containing a penis and continuous 
with the vestibulum of xvii. The vestibular pore is twice as long antero- 
posteriorly on the left side as on the right side. There is an extra pro¬ 
state and bundle of penial setae in xvi on the left side and a bulbus 
ejaculatorius. There is no bulbus ejaculatorius in xvii on the left side. 

E. spinulosus seems to mature much later than E. foveatus. The 
laboratory collector went to Bassein in September 1931 especially to 
get mature specimens of this form but did not find *a single one. He 
returned to Bassein again in October 1932 and succeeded in finding only 
a few, fully clitellate specimens. 

E. spinulosus is retained for the present as a distinct species. No 
variation has been found in the number of spermathecal diverticula 
either in E.foveatus or E. spinulosus. The penial setae of the two forms 
are characteristic and without intergradations or variation. The genital 
markings of the two forms are not however specifically characteristic 
as was previously thought. Aclitellate specimens of spinulosus without 
genital markings or vestibulum can be definitely identified. 

Eutyphoeus strigosus, sp. nov. 

Shoko, September, G. E. Blackwell, 17 clitellate and 3 aclitellate specimens. 

Blachi, September, G. E. Blackwell, 4 clitellate specimens. 

Ko Haw Per, September, G. E. Blackwell, 2 specimens. 


Description of the type-specimen. 

External characteristics .—Length 139 mm. Greatest diameter (in 
clitellar region) 5 mm. Number of segments, ca. 189. Unpigmented; 
clitellum, reddish. 

The setae begin on ii and are paired, on xx ab<cd<bc<aa, dd is 
greater than one half of the circumference. On the posteriormost 
segments seta d is about mid-lateral in position or perhaps a very 
slight trifle dorsal to the mid-lateral line. 

The first dorsal pore is in 11/12. 

The protuberant clitellum is annular and extends dorsally across 
the posterior third of xiii and about to 17/18 and ventrally from 13/14 
to 16/17 ; ventral setae present, positions of the dorsal pores indicated; 
intersegmental furrows lacking. 

The spermathecal pores are in 7/8 about in c. 
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There is a pair of female pores, each pore being just anterior to a. 

There are small male vestibula on xvii. The vestibular aperture is 
rounded and about in b y the vestibular pore practically filled by the 
slightly protuberant penis. The region around the vestibular pores and 
between the two vestibular pores midventrally is whitish and wrinkled. 

The single genital marking is in aa, reaching laterally on each side so 
as to include a within its border and extending slightly on to the anterior 
half of xii and just across 12/13 on to the anteriormost margin of xiii. 
The posterior half of xii is much longer than the anterior half. 

Internal anatomy .—The gizzard is curiously deformed. It is 
elongate and extends through vi and vii nearly to 8/9. The anterior end 
is bluntly rounded, the oesophagus opening into the gizzard on the dorsal 
surface. The posterior end of the gizzard is squarish, from each dorsal 
corner of the gizzard there passes posteriorly a strong cord of tissue, the 
oesophagus passing out from the gizzard on the middle of the ventral 
surface. The lateral intestinal caeca are finger-shaped, ventrally 
directed, in xxvii. 

There is a pair of hearts belonging to vi anterior to which the dorsal 
blood vessel is continued to the pharyngeal bulb. There are readily 
visible commissures in v passing ventrally from the dorsal trunk. 

The testis sac is median but with a dorsal outpocketing at each side 
of the oesophagus into which the heart of xi does not pass. The seminal 
vesicles push 12/13 and 13/14 back into contact with 14/15. The 
prostates extend through xvii-xx. The vas deferens is readily visible 
throughout most of its course. The small bulbus ejaculatorius is covered 
oyer with transparent connective tissue but is readily visible. The 
peni-setal bundle projects through xvii-xix. 

There is glandular material projecting very slightly into the coelom 
over the single genital marking. 

Remarks .—The spermathecal pores are in c or just median to c. 

The first dorsal pore is in 11/12 on 1 specimen ; in 11/12 but with a 
pore-like marking in 10/11 on 25 specimens. 

The clitellum which is reddish extends from xiii, just behind the setae, 
to 17/18 or from 13/14 to mid xvii or to 17/18. 

Seta d is about mid-lateral on the posteriormost segments, never dorsal 
as in sejunctus. 

There are two female pores on each specimen. 

Posteriorly the clitellum is interrupted midventrally by a whitish 
area which extends to b or slightly lateral to b. About in line with b is 
the rounded vestibular pore. The vestibulum is small, practically 
filled by the penis, which is cone-like to columnar, but usually with the 
base slightly thicker than the tip. At the bottom of the penis (inter¬ 
nally) is a transversely oval papilla bearing two setal pits. 

Each specimen, except three, has a single median, preclitellar, post- 
setal genital marking. The marking is transversely elongated with 
bluntly rounded ends, on the posterior half of segment xii which is 2-4 
times the length of the anterior half of the segment. The genital marking 
may impinge slightly on to the anterior half of the segment (in which 
case seta a of each side is included in the margin of the marking) and 
may also extend slightly on to xiii. The marking is usually confined to 
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aa but may extend laterally into ah on each side. One specimen from 
Blachi and two from Ko Haw Der have no genital markings. 

The gizzard is deformed as in the type in each of the 21 dissected 
specimens. The lateral intestinal caeca are finger-shaped, ventrally 
directed, in xxvii (20). The caeca are attached to the intestine just in 
front of 27/28 so that the lumen of the intestine of xxviii communicates 
with the caecal cavity, the septum 27/28 attached to the posterior face of 
the caecum. In one worm one caecum is in xxviii instead of xxvii but is 
attached to 27/28. The ventral caeca are in xxxiii-xlvi:—xxxiii-xlv (2), 
xxxiv-xliv (1), xxxiv-xlv (4), xxxiv-xlvi (4). 

The dorsal blood vessel passes anteriorly through 5/6 to the pharyn¬ 
geal bulb in every specimen. There are paired but narrow commissures 
in v in each specimen, the commissures traced to the ventral trunk in one 
specimen. 

The prostates are in xvii-xxi. The prostatic ducts are 4-6 mm. in 
length. There is a small but coelomic bulbus ejaculatorius which is well 
developed relative to the size of the worm. The penial setae are like 
those of E. sejunctus except that the crescent or bow-shape is more widely 
open. 

Each spermatheca has two diverticula, one median and one lateral. 
The diverticula are bent, almost at a right angle, the ectal portion of the 
diverticulum perpendicular to the duct and parallel to the ventral parietes, 
the ental portion of the diverticulum directed anteriorly or posteriorly. 
The duct is stout and whitish, easily removed from the parietes in the 
outer layers of which it is constricted. 

Remarks. — E. strigosus is distinguished from E. sejunctus by the 
lateral position of seta d on the posteriormost tail segments, by the single 
median genital marking and its location, and by the location of the lateral 
intestinal caeca in xxvi. 


Eutyphoeus sp. 

Tiddim, Chin Hills, September, J. H. Cope, 1 clitellate specimen. 

External characteristics. —Length 128 mm. Maximum diameter 
4 mm. Unpigmented. 

The setae begin on segment ii. On xx the setal formula is ab<Lcd<bc<L 
aa. On the posteriormost segments interval cd is widened so that d is 
dorsal to the mid-lateral line. 

The first dorsal pore appears to be in 10/11. 

The clitellum is annular and extends from anterior to the setae of xiii 
to slightly posterior to 16/17 ; intersegmental furrows and dorsal pores 
lacking, setae present. 

The spermathecal pores are transverse slits in 7/8 in ah. 

There are two female pores. 

There are paired male areas on xvii, each area dark greyish, oval 
but placed slightly diagonally so that the anterior end is slightly nearer 
the midventral line than the posterior end, slightly depressed. There is 
a slight suggestion of a ridge around the posterolateral portion of the 
marking. On the anteromedian portion of the marking there is a slight 
elevation on which is seated a tubular, softish body. At the ventral 
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end of this body there is a slit through which the penial setae protrude. 
The posterior margin of the slit is especially protuberant as a sort of 
tag-like body which is somewhat eroded. There are no other genital 
markings. 

Internal anatomy .—The ventral intestinal caeca are fairly large and 
in segments xxxiii-lx. 

The dorsal blood vessel is continued into segment iii. There is a 
pair of fairly large commissures in v and also commissures belonging to 
vi-viii. 

The seminal vesicles of ix are small and flattened against the anterior 
face of 9/10. There is a pair of male funnels in x but no testes or testicular 
material was observed. The testis sac (segment xi) is annular. The 
seminal vesicles of xii push 12/13 back into contact with 13/14. The 

prostates extend through segments xvii-xx. The 
prostatic duct is about 5 mm. long. There is a 
slight coelomic bulbus ejaculatorius. 

Two functional penial setae and one reserve 
seta were removed from one side. The functional 
setae are 1*6-1 *8 mm. in length, about 45-50 micra 
thick in the widest region ; the main portion of the 
shaft is nearly straight, the tip bent over to one 
side as shown in the figure and ornamented with 
numerous, short, transverse rows of teeth. The tip 
of the reserve seta is swollen and softened. 

The body wall in the region of the genital 
marking is thickened and slightly protuberant into 
the coelom as a flattened disc. 

Remarks .—As only one specimen is available 
for study a specific determination in this case is a 
matter of some difficulty. The worm does not 
appear to belong to any of the Burmese or Indian 
species known at present but may be an abnormal 
Fig. 26.—Eutuphoeus sp. individual of some species that normally has genital 
Tip of penial seta x ca. markings or of a species that normally has no semi- 
110 * nal vesicles in ix. 

Family LUMBB1CIDAE. 

Sub-familv GLOSSOSCOLECINAE. 

%f 

Genus Pontoscolex Schmarda. 

Pontoscolex corethrurus (Fr. Mull.). 

Tharrawaddy, August, K. John, 5 clitellate specimens. 

Mt. Harriet, Andaman Islands, August, C. Amirthalingam, 6 clitellate specimens. 

Chaukan, August, K. John, 1 clitellate specimen. 

Thanatpin, August, K. John, 1 clitellate specimen. 

Kamaungthve River, August, W. D. Sutton, 196 specimens. 

Coomzamu, September, K. John, 4 clitellate specimens. 

Thanchita'w, September, K. John, 5 clitellate specimens. 

Pyapon, September, K. John,* 13 clitellate specimens. 

Passein, September, K. John, 18 clitellate specimens, 
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Tantabin, September, K. John, 1 olitellate epeoimen. 

Toungoo, September, K. John, 4 cliteUate specimens. 

Leiktho Circle, September, G. E. Blackwell, 86 specimens. 

Mt. Harriet, Andaman Islands, September, C. Amirthalingam, 5 cliteUate speci¬ 
mens. 

Letpadan, September, K. John, 1 cliteUate speoimen. 

Akyab, September, Brace Taw, 60 specimens. 

Kalaw, September, Saya Ah Sou, 2 oUteUate specimens. 

Taungyi, September, Saya Ba Te, 2 oUteUate specimens. 

Northern Mergui District, September, W. D. Sutton, 130 specimens. 

Myittha, September, W. D. Sutton, 136 specimens. 

Minnie Bay, Andaman Islands, September, C. AmirthaUngam, 37 cUtellate speci¬ 
mens. 

Myaungmya, Ootober, William Law, 96 specimens. 

Kawkareik, October, K. John, 16 specimens. 

Te, Ootober, K. John, 31 specimens. 

Thaton, Ootober, K. John, 31 specimens. 

Northern Tavoy District, October, W. D. Sutton, 166 specimens. 

Viotoria Point, Ootober, Saw Nelson, 2,292 specimens. 

Bassein, Ootober, K. John, 3 oUteUate specimens. 

Kamaungthwe Biver, October, W. D. Sutton, 93 speoimenB. 

Eyaukpyu, January, Saya Ah Sou, 20 acUteUate and 146 cUteUate specimens. 

Mt. Harriet, Andaman Islands, February, C. Amirthalingam, 5 cUtellate specimens. 
Toungoo, Myingyan District, September, K. John, 3 acUtellate and 2 cliteUate 
specimens. 

Eyaukpadaung, September, K. John, 6 cUtellate specimens. 

Mt. Popa, September, K. John, 2 cliteUate specimens. 

Thazi, September, K. John, 3 cliteUate specimens. 

Maymyo, August, K. John, 2 aclitellate specimens. 

Sungei Buloh, Selangor, Malay Peninsula, December, A. S. Corbet, several specie 
mens. 

“ Primary jungle soil,” Sungei Buloh, Selangor, April, A. S. Corbet, several speci¬ 
mens. 

“ Agricultural clay soil, cultivated about five years,” Tanah Bata, Cameron’s 
Highlands, Malay Peninsula!, April, K. B. Williamson, 72 specimens. 

According to Mr. Williamson, cocoons were numerous in the soil in 
which the worms were found. As only one species of earthworm was 
associated with the cocoons the latter were, presumably, deposited by the 
former. Winter formation of cocoons by this species has previously 
been recorded (Gates, 1930, p. 352). 

Four of the Tanah Rata specimens have a peculiarity not hitherto 
noticed in this species. In each of these worms there is on the left side 
of segment xviii in the region of ab a pair of whitened, tumescent areas, 
each area having a very evident, deep, slit-like aperture. Setae a and b 
of the left side of xviii are not visible. The whitish areas have an appear¬ 
ance like that of genital markings. Protruding conspicuously into the 
coelom of xviii above these areas is a pair of hypertrophied setal follicles, 
each follicle containing a single giant seta. The measurements of four of 
these setae are as indicated below:— 

1. Length 1*09 mm., diameter through nodule near the base or ental 

end, 60 micra. 

2. Length 1*05 mm., diameter through base which lacks the nodule, 

60 micra. 

3. Length 1*28 mm., diameter through base which lacks the nodule, 

90 micra. 

4. Length 1*16 mm., diameter through nodule near base, 115 micra. 

The tip, ectal end, is lacking, probably broken off in course of 
dissection, 
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Seta 1 is J-shaped, with, a slight curve at the base. The other three setae 
are practically straight. At least one half of the length of the shaft is 
sculptured, the sculpturings on all sides of the shaft, the appearance of 
the sculpturings as if pieces had been gouged out in such a way as to form 
pockets, the wall of the pocket extremely thin near the mouth. 

Fig. 27 .—Pontoscolex corethrurus (Fr. Mull.). 

a. Giant seta from segment xviii x co. 50. 

b. Tip of a giant seta x co. 206. 




Five Burmese specimens have one or two pairs of similar giant setae 
on xviii, two specimens with a pair on the right side, two with a pair on 
the left side, one with two pairs. 

The giant setae are merely hypertrophied clitellar setae, for setae a 
and b of segments xvii-xix at least are similar to the giant setae in shape 
and sculpturing but are smaller. 

The spermathecae lack diverticula. The spermathecal ampullae are 
flattened oval discs. The length of the spermathecal duct varies con¬ 
siderably as shown below by measurements of the coelomic portion of the 
ducts of the left side of two specimens. 


Segment. 


Length of spermathecal duet. 

vii 

• 

. ca. 1 mm. 

ca. 1£ mm. 

viii 

• 

. ca. 1£ mm. 

ca. 4 mm. 

ix 

• 

ca. 5 mm. 

ca. 6 mm. 


Subfamily MIGROCHAETINAE. 

Genus Glyphidrilus Horst. 

Glyphidrilus papillatus (Rosa). 

“ In clay and mud under water in paddy fields ” Bana, Juno, H. Young, 6 speci¬ 
mens. 

“ Dry, grassy mound ” Mong Mong Valley, August, H. Young, 8 specimens. 

Tharrawaddy, August, K. John, 20 specimens. 

Bassein, September, K. John, 2 specimens. 

The wings of the Bassein worms extend across segments xviii-xxiv, 
of the Tharrawaddy worms across xviii-xxv, of the Mong Mong worms 
across xxi-xxviii, of the Bana worms across some of segments xxi-xxx as 
follows :—xxiii-xxx (1), xxii-xxix (1), xxi-xxix (2), xxi-anterior portion 
of xxix (1), posterior portion of xxi-anterior portion of xxix (1). 

The Young specimens have paired, lateral genital markings only, 
on segments xiii-xxvi and xxix-xxx as follows;—xiii-2 specimens, xiv-6, 
xv-12, xvi-12, xvii-12, xviii-13, xix-13, xx-13, xxi-13, xxii-12, xxiii-7, 
xxiv-5, xxv-1, xxvi-1, xxix-7, xxx-3. 
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Glyphidrilus sp. 

“ In clay and mud under water of paddj fields ” Bana, June, H. Your g, 12 speci- 
mens. 

Thanchitaw, September, K. Jobn, 4 specimens. 

Letpadan, September, K. Jobn, 5 specimens. 

“ Mud in paddy fields ” Na Hang, Mang Lun State, October, H. Yeung, 14 speci¬ 
mens. 

Henzada, October, K. John, 1 specimen. 

All these worms lack wings, genital markings and clitellar colouration. 
As no other species of the genus has hitherto been found in Burma 
these worms probably are G. jpapillatus. 

Subfamily LUMBRICINAE. 


Genus Bimastus Moore. 
Bimastus parvus (Eisen). 

Taungyi, August, H. B. Gates, 1 specimen. 
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Appendix. 

A list of localities from which worms were secured in 1931 was 
included in the preceding paper (Gates 1932, p. 548). The list below 
includes only those localities at which worms were collected in 1932. 
Attention may be directed to the fact that Pyinmana, Pyigyaung and 
Ywadaw, three localities mentioned in the preceding paper, are in 
Yamethin District and not, as was stated, in Pyinmana District. 

Tavoy District. 

Kamaungthwe River. Collections were made from Kyaukmcdaung north to and 
along the Kamaungthwe ebaung and its tributaries the Kameik chaung and 
the Gaungse chaung; in the vicinity of Kameik, along the Ban ebaung and 
in the vicinity of Pyin Tba Daing and Kataungni. The area in which the 
collections were made is nortleast of lavoy towards the Siamese terdef 
The most western point reached by the collector was in jungles west of Kaputijc 
gpd about 25 miles from Siam. 
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The Shan Plateau. 

Kwaobi, on the western border of Karenni. 

Mawohi, on the Kemapyu River. Collections were made at Mawohi, along the 
river to Kemapyu, at Kemapyu, and then northwards at Bawlake, Kyebogyi, 
Po Saw and Kay Ba. 

Loikaw, in Kantarawaddi State, the headquarters of Karenni. Collections were 
made at and in the vicinity of Loikaw, Ngedaung and Naungpale. 

Mala, West of Loikaw. Collections were made at or near the villages of Mala, 
Shimi Sawde, Waw Baw Blau. 

Koopra, west of Mala. Collections made at Koopra and Lerbako. 

S’nite, in Mong Pai State, F. S. S. 

Leiktho. Collections made along the road from S’nite to Yado and Leiklho 
village. 

Kalaw, 63 miles from Thazi. 

Taungyi. 

May my o. 

Namkham, on the Chinese border about 132 miles from LaBhio. 


Mandalay District. 

Mandalay. 

Tonbo. 

Kyauk-kyone. 


Sagaing District. 

Sagaing. 

Kaungmudaw. 

Meiktila District. 

Mahlaing, 22 miles northwest of Meiktila. 

Mondaing, 9 miles southeast of Meiktila. 

Meiktila. 

Thazi. 

Myingyan District. 

Mt. Popa. 

Kyaukpadaung. 

Chappea. 

Toungoo. 

Kyaung-gone. 

Toungoo District—west. 

Collections made at villages of Su Law and Pray Law in the hills of the Pegu 
Yomas due west of Toungoo. 

Tharrawaddy District. 

Myagyaung. 

Tharrawaddy. 

Letpadan. 

Thonze. 

Pegu Yomahs. This designation is used to refer to a number of villages in the hills 
east of the Rangoon-Prome railway line which were reached from Letpadan 
vid Nyaungbinzu (1,000'): Raytho (1,500'), Palete, Hseywa, KyaWkwet, 
Pankepin, Myanmalike, Thei Mai South (3,600'), Thei Mai North. 

Myaungmya District. 

Myaungmya. 

Akyab District. 

Akyab. Collections were made in the region between Akyab and Myinbya “ near 
the Arakan Yomas.” 

Padali, “16 miles along the creeks north of Akyab.” 


T 
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Kyaukpyu District. 

Kyaukpyu. 

Chin Hills District. 

Falam, about 4,00Q'. 

Tiddim. Oolleotions were made at and near Tiddim, in the region south of Tiddim 
on both sides of the Manipur River, as well as to the north and northwest. 
Haka. Collections were made at or near Haka and at or near Kanpetlet and along 
the road from Haka to Kanpetlet. 

Chin Hills Distriot—South. Collections were made at various places south of 
Kanpetlet to the borders of Minbu and Akyab Districts. 

Bassein District. 

Bassein. 

Kokya. 



SILUROID FISHES OF INDIA, BURMA AND CEYLON. 

1. Loaoh-like Fishes op the genus Amblyceps Blyth. 
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Definition. 

The genus Amblyceps comprises small “ Cobitis-like Siluroid ” fishes 
in which the body is long, slender and compressed except in the region 
in front of the ventrals where the lower surface is flattened. The head 
is broad and depressed with the anterior end somewhat rounded or 
truncate. The head is greatly swollen in the region of the opercular 
chambers. The eyes are small, superior and subcutaneous. The nos¬ 
trils are situated close together; the anterior nostril is rounded and 
its edges are raised to form a short tube; the posterior nostril is. oval 
and is surrounded by a cutaneous flap which is produced into a prominent 
nasal barbel anteriorly. The two nostrils appear to be separated super¬ 
ficially. by the nasal barbel. The mouth is wide and transverse. The 
jaws are subequal, either the upper or the lower being slightly Iongei 
than the other. The lips are continuous and surround the gape of the 
mouth; both the lips are slightly fimbriated and are thrown into a 
fold at each corner of,the mouth (fig. la). The maxillary barbels are 
slightly shorter than the head and are provided with broad bases. 
There are 2 mandibular and 2 mental barbels. In the upper jaw there 
is a broad band of small, villiform teeth (fig. 16) produced at the sides. 
In the lower jaw there is a similar, but narrow band which is interrupted 
in the middle. There are no teeth on the palate. The gill-openings 
are very wide extending forwards for a considerable distance on the 
ventral surface; in young specimens the notch extends as far forwards 
as the chin (fig. la). The gill-membranes are very extensive and are 
united to each other across the isthmus ; they are supported by a well- 
developed hyoid arch and 12 long and strong branchiostegal rays (fig. 26, 
6. o.). Above and anterior to the base of the pectoral fin and imme¬ 
diately behind the gill-opening is a prominent fold of skin on which the 
gill-membrane rests when the opening is closed. The ventral surface 
ia the thoracic region is devoid of any adhesive apparatus. The anterior 
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dorsal fin is situated very far forwards, almost above the pectoral fin j 
it is enveloped in a thick skin and is provided with one soft spine and 
5-6 rays. The adipose dorsal is low, and its length is variable. The 


Trxt.-fig. 1 .—Amblyceps mangois (Ham. Buoh.). 
a. Ventral surfaoe of head and anterior part of body X 3 ; b. Tooth-bands X 4£. 

paired fins are small, horizontally placed and enveloped in skin. The 
pectoral fin contains about 8 rays ; the outermost ray is soft and broad, 
and is produced along its anterior border into a number of soft, long 
cartilaginous processes which run along the length of the ray. This 
ray is thus composed of several longitudinal strands. The ventral fin 
possesses one spine and five rays; it is separated from the anal fin by 
a considerable distance. The anal fin is also enveloped in skin and con¬ 
tains 9 to 12" rays of which 2 to 3 may be soft spines. The caudal fin 
is either sub-rounded, truncate, slightly emarginate or deeply furcate 
(fig. 6). The anal opening is situated in a pit between the ventral fins. 
The lateral line is entirely absent. The air-bladder is greatly reduced 
and is divided into two lateral chambers (fig. 2a) which are partially 
enclosed in bone. 

Type-species.—Amblyceps mangois (Ham. Buck.) 

Historv. 

The genus Amblyceps was erected by Blyth 1 2 * * * * * to accommodate th e 
species -A. caecutiens 2 Blyth —from Maulmein in 1858. He pointed 
out its close affinity to Olyra McClelland, 8 but distinguished it by “ the 
head much broader and flatter, with minute eyes, placed near the hind 
aperature of the nostril; two pairs of cirri above and below, the inner 





1 Blyth, Proc. As. Soc. Bengal, XXVII, p. 281 (1858). 

2 In the old register (Cataloguo of Fish) containing a list of specimens transferred 

from the Asiatic Society of Bengal to the Indian Museum, there is an entry under number 

687 which shows that two specimens of Amblyceps caecutiens Blyth uere (received in 

the collection. The locality given is “ Andamans,” and the name of the donor is not 
montioned. Though this entry was transferred to the New Registers under numbers 

F. - f unfortunately the specimens cannot he traced now in the collection. The 

species is not found in the Andamans, and there is no doubt that the mistake is due to 
the wrong labelling of the specimens. On the other hand, it seems probable that these 
were the type-specimens which were obtained at Maulmein. 

8 McClelland, Calcutta Jorum, Nat. Hist., II, p. 688 (1842). 
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above situate between tbe fore and hind apertures of the nostrils; 
pectoral ‘and dorsal spines short and concealed, but comparatively robust; 
the second or adipose dorsal short and low ; and the ventrals and anal 
also short; tail large and moderately furcate ; a band of card-like 
teeth above and below, but no palatal band discernible in the specimens ; 
body subcylindrical, compressed, becoming more so to the tail.” Two 
years later Blyth 1 assigned Pimelodus mangois Ham. Bueh. 2 to Amhly- 
ceps and remarked that “ the form is rather less elongated, the tail more 
sharply formed, the eyes (to judge from the drawing) more distinct 
and the adipose dorsal better defined and less distinct from the first 
dorsal than in A. caecutiens” At the same time he described another 
species— A. tenuispinis —from Ghazipur which he distinguished “by 
the slenderness of its short dorsal and pectoral spines, and also by the 
fineness of its eight cirri.” He also amplified the definition of the genus 
by pointing out that “ the lateral line wanting in all the species.” 
Gunther 3 , when writing his Catalogue, had no specimen of the genus, 
and, therefore, his characterization was based on Blyth's definition. 
Later in 1892, Gunther 4 described a species of Amblyceps from the Min 
River, Province Sze-Chwan, China, with a subtruncate caudal fin; but 
this has been referred by Regan 5 to Liobagrus. After an examination 
of abundant material Hay 6 was led to conclude that there was only one 
species of the genus Amblyceps in India and Burma. He was, however, 
aware of the great variations exhibited by this fish. All the same 
he characterized the genus as having a “ forked caudal.” Chaudhuri 7 
in describing A. munay-stuarti emended the definition of the genus to 
include species with a truncate caudal fin and an adhesive thoracic 
surface. The adhesive folds of skin referred to by Chaudhuri in A. 
murray-stuarti are an artifact. The folds represent shrunken muscles 
and loose skin in the thoracic region. In Amblyceps there is no adhesive 
apparatus. Prashad and Mukerji 8 further emended the definition 
of the genus Ambylceps to accommodate A. horae, which on examination 
has been found to be a species of Olyra McClelland. Wu 9 has recently 
described A. marginatoides from Sze-Chwan which, like its close ally 
A. marginatus Gunther, may be a species of Liobagrus. Smith 10 has 
extended the range of A. mangois to Siam where it has been taken in 
widely separated places and will no doubt be found in suitable waters 
all over the country. I have collected a large number of specimens of 
Amblyceps in Sevoke River at the base of the Darjeeling Himalayas. 
These specimens exhibit considerable variation in the form of the caudal 
fin, the extent of the adipose dorsal, the form of the body, etc., etc. In 
spite of these differences, I am of opinion, and in this I agree with 


1 Blyth, Journ. Proc. As. Soc'., Bengal, XXIX, p. 163 (1860). 

2 Hamilton-Buchanan’s drawing of Pimelodvs mangois was reproduced by mo in 
Mem. Ind. Mus., pi. xxii, fig. 4 (1929). 

* Gunther, Cat. Fish. Brit. Mus., V, p. 190 (1864). 

4 Gunther, in Pratt’s Snous of Tibet, p. 245 (1892). 

•Regan, Ann. Mag. Nat. Hist., (7) XIII, p. 193 (1904). 

•Day, Proc. Zool. Soc. London, p. 524 (1869): Fish India, p. 490 (1878). 

7 Chaudhuri, Rec. Ind. Mus., XVI, p. 273 (1919). 

8 Prashad <Sr Mukerji, Rec. Ind., Mus., XXXI, pp. 172, 173 (1929). 

• Wu, Bull. Mus. Paris (2) II, p. 266 (1930). 

Smith, Journ. Siam Soc., Nat. Hist. Suppl., VIII, p. 180 (1931). 

U 2 
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Day, that there is only one species of the genus and that the divergent 
forms probably represent the habitat varieties of the species A; mangois 
(Ham. Buch.). 

Griffith 1 remarked that a loach-like Silurus is not uncommon about 
Julraiz in Afghanistan. I 2 have indicated that in this record reference 
is made to Glyptosternum reticulatum; but Day 3 doubtfully considered 
this loach-like Silururs to be an Amblyceps. So far as I am aware 
Amblyceps has never been definitely recorded from any place west of 
the Kangra Valley. 

Relationships. 

According to Regan 4 Amblyceps belongs to the family Amblycepidae 
which, in its external characters as well as in its osteology, bears a general 
resemblance to the Bagridae. It possesses certain features of speciali¬ 
sation (fig. 2c). “ The pterygoid is absent, the metapterygoid is reduced, 



Text-fig. 2. — Amblyceps mangois (Ham. Buch.). 
o. Greatly reduced air-bladder X 16 ; b. Bony support of the extensive gills-membrane 

X 7; c. Hyopalatine arch X 7. 

6. o.=branohiostegals ; c. h.=ceratohyal; e. A.=epihyal; lm=hyomandibular ; 
fra«=mesopterygoid ; ml = metapterygoid; pal= palatine; pop= praeoper- 
oulum ; q= quadrate. 


1 Griffith, Calcutta Journ. Nat. Hist., II, p. 664 (1842). 

a Flora, Ann. Mag. Nat. Hist. (10)X, p. 177 (1932). y 1 

3 Day, Ichthyology, Sci. Res. 2nd Yarlxmd Miss., p. 19, foot-uote (1878). 

* Regan, .4aa. Mag. Nat. Hist. (8) VIII, p. 662 (1911b 
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and the elongate mesopterygoid extends from the palatine to the hyo- 
mandibular. There is no post-temporal and the proximal end of the 
upper limb of the supra-cleithrum is wedged in between pterotic and 
epiotic. The parapophyses of the fourth vertebra form on each side a 
semicylinder incomplete below, or an inverted cup, partly enclosing the 
reduced air-bladder, which is divided into two lateral sacs.” Besides 
Amblyceps this family includes Liobagrus. AJcysis (Sosia) and Acrochordo- 
nichthys. All these fishes are of small size and inhabit the fresh waters 
of Asia. Chaudhuri (op. cit.) included a heterogenous assemblage of 
genera, including Amblyceps, in the family Sisoridae without giving any 
reason except perhaps that his Sisoridae “ consists of small cat-fishes 
found in swift moimtain streams in Northern India, Burma, Tibet and 
China.” Different forms living under similar conditions become modified 
in a similar way, but this superficial likeness, though confusing at times, 
does not indicate genetic affinities of the various units. Jordan 1 2 in¬ 
cluded Amblyceps in his family Amblycipitidae with three other genera, 
Acrochordonichthys, Ahysis and Sosia. Liobagrus , which is very closely 
related to Amblyceps, has been placed by Jordan in Bagridae. Accord¬ 
ing to Regan 2 “ Amblyceps is distinguished from Liobagrus by the 
nostrils, which are close together instead of well separated, and by the 
forked caudal,” Having observed very extensive variations in the form 



Text-fig. 3.—Lateral view of hea'd and anterior part of body of Amblyceps mangoia 

(Ham. Buell.). 

o=opercular flap ; 6= flap of skin behind gill-opening and in front of base of pectoral. 

of the caudal fin-of Amblyceps mangois, I requested Mr. J. R. Norman 
to send me a specimen of Liobagrus for study. He sent a specimen of 
L. nigricauda Regan and taking this species as a typical member of the 
genus I find that as compared with Amblyceps, fishes of the genus Liobag¬ 
rus are more stoutly built and possess much broader and rounded head. 


1 Jordan, Classification of Fishes, p. 148 (1923). 

2 Regan, Ann. Mag. Nat. Hist. (7), XIII, p. 193 (1904). 
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In Liobagrus the nostrils are situated distinctly apart and the vcntrals 
are not very far removed from the anal. The most remarkable feature, 
however, is the absence in Liobagrus of the skin-flaps (fig. S, 6) which are 
found behind the gill-opening in Amblyceps (for function see p. 615). 

A few specimens of Amblyceps were also sent to Mr. J. R. Norman 
for comparison with the material of Liobagrus in the collection of the 
British Museum. He did not have sufficient time to go into the matter 
thoroughly, and, therefore, he was unable to give a definite opinion. 
He has, however, given a tentative opinion, and as this agrees with that 
expressed above, I take the liberty to reproduce here a passage from 
his letter. He says : “I have examined the following species of Liobag¬ 
rus : — nigricauda , Regan ; reini, Hilgendorf ; sugubii, Regan ; an- 
dersonii , Regan; and formosanus, Regan ; as well as Liobagrus or 
Amblyceps marginatus, Gunther. I agree that on the whole the species 
of Liobagrus are more stoutly built and possess a broader and more round¬ 
ed head than Amblyceps . The nostrils vary among the different species 
of Liobagrus , but are certainly never quite so close together as in Ambly¬ 
ceps, The position of the vent and pelvic fins with regard to the anal 
fin appears to be variable, and I should be disinclined to place much 
reliance on this character Finally, I am unable to find any trace of 
the skin-flaps in any species of Liobagrus, but this is also wanting in 
the type of Amblyceps marginatus , which ought, therefore, to be a 
Liobagrus. It certainly looks rather like one. I am a bit doubtful 
about the distinction of two genera, but the skin-flaps seem to be a 
reliable character.” 

From what has been stated above it is clear that Regan has expressed 
the relationships of the genus Amblyceps more correctly than any other 
ichthyologist who has referred to these fishes. 

Habitat and Bionomics. 

I have indicated above that there is only one species of the genus 
Amblyceps . It was described by Francis Hamilton (once Buchanan) 1 
as Pimelodus mangois from “ the tanks of Northern Behar.” In the 
* Original Notes * concerning “ Gangetic Fishes ” the description of the 
species is dated “ Nathpur 26th April 1809,” and the habitat given is 
“ Habitat in stagnis methile borealis.” In 1809, Nathpur was a large 
trading village which lay some miles to the west of the river Kosi, and 
was situated in the extreme north-east of the present district of Bhagalpur 
close to the boundary of Purnea. In 1875, the town of Nathpur was 
completely swept away by the violence and destructive power of the 
Kosi River during heavy floods. It is thus clear that Nathpur was si¬ 
tuated in the sub-Himalayan tract where it was subject to heavy floods. 
In these circumstances it seems likely that the ponds and tanks in the 
neighbourhood of the town received elements of mountainous fish- 
fauna during floods. It is also probable that towards the end of April, 
when the weather is usually hot and dry, certain small channels in the 
course of the River Kosi were cut up into a series of pools, and that 
Buchanan may have collected his specimens of Pimelodus mangois in 


1 Hamilton, Fish. Qangts, p. 200 (1822). 
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suoh situations. Day 1 had specimens of Amblyceps mangois from 
Kangra in the Western Himalayas and Darjeeling in the Eastern 
Himalayas. Smith has collected a large number of specimens in Siam 
from mountain streams (see addendum). These, as well as other 
records, from India and Burma show that the fish is restricted 
throughout its extensive range to the bases of the hills, and has nowhere 
been found either in the plains or at very high altitudes. I have studied 
this fish in its natural haunts in the Sevoke Stream at the base of 
the Darjeeling Himalayas whence a large series of specimens was 
collected. The Sevoke Stream near Sevoke in the Teesta "Valley is a 
shallow brook with a pebbly bed and clear, rapid-flowing water. Besides 
the main stream, the brook consists of a series of small channels 
which are liable to dry up ^during the hot and dry months. Amblyceps , 
a small, elongated and slimy fish, was found living at the bottom 
of the stream among stones and pebbles. When a portion of a small 
channel was artificially drained dry by making a dam across it, several 
specimens of Amblyceps were observed to crawl with great agility over 
wet stones and to seek shelter in holes and crevices among pebbles 
and stones. Like loaches of the genus Nemachilus, which frequent 
a similar habitat, they are rather difficult to get at. Moreover, their 
dark-reddish colour harmonises with stones, and until they wriggle 
about it is difficult to locate them. Amblyceps, no doubt, uses its small 
paired fins and flat belly for clinging purposes, but during progression it 
wriggles like an eel, and its muscular body and well-developed tail seem 
to be well adapted for this purpose. I have not observed this fish 
crawling on the exposed surfaces of rocks in swift currents, and, in the 
absence of any special adhesive devices, it is probable that it is 
jncapable of doing so. 

It is seen from the above that the hill-streams, in which Amblyceps 
is found, are subject to great rise and fall in the quantity of water they 
carry. These are liable either to break up into a series of pools and pud¬ 
dles that may dry up altogether or to become rapid torrents after a 
single heavy shower. The torrential condition of the streams does not 
affect Amblyceps to any appreciable extent, as the fish lives at the bottom 
among pebbles where the swiftness of the current is a negligible factor. 2 
But when the waters begin to dry up a really critical condition arises 
for the fish, for it must protect itself against partial or complete desic¬ 
cation fox shorter or longer periods. At such times its habit of wriggling 
about and seeking narrow crevices is certainly very useful, as the fish 
in these places finds not only shelter but much needed moisture. It 
is also possible, though no direct observations exist on this point, that at 
night when the temperature is comparatively lower and the rocks are 
wet with dew drops this species wanders about and seeks pools and 
puddles in the course of the drying-up stream. Such peregrinations 
are made possible by the fact that Amblyceps mangois , as observed by 


1 Day, Fish. India, p. 491 (1878). Through the kindness of Ml 1 . Hamid Khan of the 
Department of Fisheries, Punjab, I have examined three small and partially desiccated 
specimens of Amblyceps mangois from Madhopur in the Kangra Valley. 

* Hora, Phil. Trans. Boy. Soc., London (B), CCXVIII, p. 175 (1930). 
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Day 1 , is capable of living “ for some time after its removal from the 
water.” 

In order to test the tenacity of life in Amblyceps, four young speci¬ 
mens were kept in a small dish at 10 a.m. It was found that for 2 hours 
they were quite active, but about 1 p.m. they responded only to violent 
stimulation. I believe, these specimens died of desiccation, and had they 
been kept moist they would have undoubtedly lived for a much longer 
time. It appears to me probable that, in such circumstances, oxygena¬ 
tions of the blood goes on through the skin, which is very thin and is 
of a reddish colour in living specimens. 

A few specimens were placed in water, from which air had been ex¬ 
pelled by boiling. They lay quietly at the bottom and made no effort 
to come to the surface. Their activity was retarded, but they continued 
to respire. It is quite probable that the water received certain amount 
of oxygen from the blood of the fish through osmosis but I regret that 
I was unable to determine this point in the field. 

The opercular chambers are large and distended outwards; they 
contain empty spaces in which water or air could be stored for respira¬ 
tion. The walls of these chambers are highly vascular, but the observa¬ 
tions made so far do not indicate as to how they assist in respiration—. 

d. 

* 

* 

/ 

* 



Text- fig. 4.—A vertical transverse section through the middle of the operoular-cham- 
her of Amblyceps mangois (Ham. Bueb.) X 16. 
a =alimentary canal; 6=gills ; c=pouch of the gill-cover ; d —brain ; e= dorsal muscle ; 

/= ventral muscle ; g= operculum. 

perhaps when the fish suspends respiration for a short time, water is 
retained in the opercular chambers and slow respiration goes on. 

Aqmtic Respiration .—During a visit to Sevoke in March 1932, 
Mr. D. D. Mukerji made observations on the mechanism of respiration 


1 Day, Fish. India., p. 492 (1878). 
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in Amblyceps. He noticed that during respiration the fish keeps its 
mouth wide open and the maxillary barbels directed forwards. The 
floor of the mouth moves up and down in quick succession ; the portion 
of the gill-membrane dorsal to the pectoral fin flaps vigorously against 
the fold of skin developed above and anterior to the base of the pectoral 
fin. After this short period of breathing, the fish closes its mouth, 
the movements of the gill-membranes as well as of the floor of the buccal 
cavity cease and the upper and lower membranous flaps by resting against 
one another close the gill-openings. The fish now lies quietly for some 
time—1 to 4 minutes—after which respiratory movements are again 
started. It was further observed by Mr. Mukerji that during respira¬ 
tion the throat as well as the neighbouring region of the branchiostegal 
membranes assume a distinctly red colour, and a large number of small 
blood-vessels can be seen through the transparent skin. This shows 
that so long as respiration lasts, this region of the body is gorged with 
blood. 

Mr. Mukerji’s observations show that the mechanism of respiration 
in Amblyceps is similar to that described by me 1 in the case of other 
hill-stream fishes such as Garra , Glyptothorax, Pseudecheneis, Balitora 
and Loricaria. The essential features of this machanism are (i) the 
mouth is kept open throughout the actual period of respiratory move¬ 
ments, (ii) only a portion of the gill-opening is used for the exit of the 
expiratory current and (iii) the respiratory current is initiated and car¬ 
ried on by a small, specially developed portion of the gill-membrane 
which beats vigorously. Such a mechanism of respiration is totally 
different from the normal mode of breathing in a fish. 2 Another point 
of interest in the case of most of the hill-stream fishes is that they sus¬ 
pend their respiratory movements for a shorter or a longer period. 
During this period of rest probably a quantity of the highly oxygenated 
water is retained in the gill-chamber, and I believe a slow absorption 
of oxygen is carried on all the time through the gill-filaments and walls 
of the opercular cavities. As an adaptation for the retention of water 
in the gill-chambers, the gill-openings are greatly reduced as is the case 
in several Homalopterid and Sisorid fishes. 3 In certain hill-stream 
fishes, where the gill-opening is large, as in Glyptothorax , only a part of 
the opening is used for respiratory purposes, whereas the remaining 
portion is kept tightly closed. In Amblyceps the gill-openings are wide 
and the gill-membranes,which are notched as far as the chin, are broad 
and united with each other. Such a structure does not appear to be 
in any way specially adapted for the retention of water inside the oper¬ 
cular chambers. To obviate this difficulty a fold of skin is developed 
behind the gill-opening which is broad and well marked above the base 
of the pectoral fin. So far as I am aware, this structure is found only 
in the genus Amblyceps. The fold of skin below and the gill-membrane 
above form the two lips of the gill-opening, and there seems no doubt 
that they regulate or prevent the flow of water from inside, especially 


1 Hora, Rec. Tnd. Mus., XXV, pp. 591-590 (1923); Proc. Zool. Soc., London, pp. 
205-207 (1932). 

4 Hora, Current Science I, p. 34 (1932). 

a Hora, Journ. Bombay Nat. Hist. Soc., XXXVI, p. 640(1933). 
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as the upper portion of the gill-membrane is responsible for the respi¬ 
ratory current. 

In April 1933, I had an opportunity of making further observations 
on Amblyceps in the Teesta Valley. When placed in water in a glass 
dish, the fish was noticed to be very active and restless, and made frantic 
efforts to seek shelter from light. The respiratory movements were 
very fast, and the fish always took a deep “ breath ” at irregular inter¬ 
vals. During a deep breath, the head shook and the entire gill-opening 
was opened for expiration. Usually only the upper part of the gill- 
opening functions during respiration. This can be ascertained by watch¬ 
ing the movements of the ventral surface of the fish in a mirror 1 . The 
part of the gill-openings on the ventral surface opens only at the time of 
deep breathing. The respiratory rate varies considerably as the fish 
is capable of suspending respiration altogether for long periods. The 
following two observations on the rate of breathing were taken with the 
help of a stop-watch. The mark of addition (+) separating figure 
denotes a deep breath. 

16 seconds 
(i) 10 + 7 + 13 + 

In 16 seconds, there were 33 respiratory movements (rate about 
124 per minute), of which 3 respresented deep breaths. 

28 seconds 

t - A -\ 

(ii) + 7 + 14 + 10 + 11. + 7 + 

In 28 seconds, there were 53 respiratory movements (rate about 113 
per minute), of which 4 represented deep breaths. 

Probable Evolution. 

The above study of the structure, habitat and bionomics of Amblyceps 
indicates that this fish is very highly specialised, and in the present 
state of our knowledge, it is difficult to say anything regarding its an¬ 
cestry: It is probable, however, that it may have developed from such 
Bagrid forms as Aoria, Macronoides and Liocassis. The fishes of the 
two last genera are found in the same or similar streams as are inhabited 
by Amblyceps, and it may be presumed that they are evolved from general¬ 
ized and diverse members of the genus Aoria. The genus Amblyceps 
may also have evolved from this stock and developed independently. 
The most remarkable structure of Amblyceps is the development of 
the fold of skin in front of the pectoral fin referred to above. This is 
no doubt a special acquisition for respiration in fast currents 
characteristic of its natural haunts. 


Description of Amblyceps mangois (H. B.). 

As has been indicated above, Amblyceps mangois is a very variable 
species and has been described under several names. In view of the 
abundant material now available in the collection of the Zoological 


1 For the use of the mirror see Hora, Proc. Zool. Soo. London, Part I, p. 205 (1932). 
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Survey of India, I give below a detailed description of the species indi¬ 
cating the great range of variation in reference to the various diagnostic 
characters on which species of this genus had hitherto been based. 

Amblyceps mangois (Ham. Buch.). 

D. 1/5-6; A. 2-3/6-8; P. 1/7; V 1/5; C. 19 (excluding the smaller 
outer rays). 

1822. Pimelodu8 mangois, Hamilton (Buchanan), Oangetic Fishes, pp. 199, 379. 

1853. Pimelodus mangois, Bleelier, Verth. Batavia Oen., XXV, p. 58. 

1858. Amblyceps caeeutiens, Blyth, Proc. As. Soc., Bengal, XXVIT, p. 282. 

1860. Amblyceps mangois, Blyth, ibid, XXTX, jj. 153. 

1860. Amblyceps tenuispinis, Blyth, ibid., p. 153. 

1864. Amblyceps caeeutiens, Gunther, cat., Fish. Brit. Mus., V, p. 190. 

1864. Amblyceps tenuispinis, Gunther, ibid., p. 190. 

1864. Amblyceps mangois, Gunther, ibid., p. 190. 

1869. Amblycetis mangois. Day, Proc. Zool. Soc., London, p. 524. 

1869. Amblycetis caeeutiens. Day, ibid., p. 624. 

1869. Amblycetis tenuispinnis. Day, ibid., p. 524. 

1871. Akysis Kurzii, Day, ibid., p. 703. 

1873. Amblyceps mangois. Day, Rep. Fresh Water Fish & Fisheries of India da 
Burma, p. cclxxv. 

1873. Amblyceps caeeutiens. Day, ibid., p. cclxxv. 

1877. The Mangoi, Hamilton Buchanan, in Hunter’s Stat. Account Bengal. 
XX, p. 60. 

1877. Amblyceps mangois, Day, Fish. Ind., p. 490, pi. cii, fig. 6 and pi. cxv, fig. 
l • 

1889. Amblyceps mangois. Day, Faun. Brit. Ind., Fish., I, p. 123, fig. 52. 

1890. Amblyceps mangois, Vinciguerra, Ann. Mus. Civ. Stor. Nat. Qenova (2), 

IX, p. 196. 

1893. Amblyceps mangois, Boulenger, Ann. Mag. Nat. Hist. (6), XII, p. 200. 

1893. Amblyceps sp. ?, Bridge and Haddon, Phil. Trans. Roy. Soc., London 
(B), CLXXXIV, p. 166. 

1913. Amblyceps mangois, Chaudhuri, Rec. Ind. Mus., VIII, p. 252. 

1919. Amblyceps murray-stuarti, Chaudhuri, ibid. , p. 272, pi. xxii, figs. 1, la, lb, 

1919. Amblyceps mangois, Chaudhuri, ibid., XVI, p. 275. 

1929. Pimelodus mangois, Hora, Mem. Ind., Mus., IX, p. 188, pi. xxii, fig. 4 
(Hamilton Buohanan’s MS. drawing of the species published). 

1931. Amblyceps mangois, Smith, Joum. Siam Soc., Nat. Hist. Suppl., VIII, 
p. 180 (see addendum). 

1933. Amblyceps mangois, Hora, Proc. 20th Ind. Sci. Cong., p. 273. 

1933. Amblyceps mangois, Hora, Joum. Bombay Nat. Hist. Soc., XXXVI, 
pp. 550, 561. 

1933. Amblyceps mangois, Mukerji, ibid, (in press). 

Amblyceps mangois is a small, slimy, loach-like fish in which the body 
is elongated and compressed except in the region in front of the ventral 
fins. The head is broad and depressed ; it bulges outwards in the form 
of two bladders in the region of the opercular chambers. The length 
of the head is contained 4*7 to 5*3 times in the total length without the 
caudal; its greatest width, which is in the opercular region, is contained 
1*1 to 1*5 times in the length. As the width of the head depends on the 
distended nature of the cheeks, there is considerable variation in this 
dimension of the fish. The height of the head is contained 1*7 to 2*2 
times in its length. The snout is broad and subtruncate. The eyes 
are small, superior and subcutaneous; they are situated in the anterior 
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half of the head, though their position is subject to considerable varia¬ 
tion. The length of the snout is contained 2*7 to 4*2 times in the length 
of the head. The mouth is transverse and anterior; its gape extends 
from side to side. The lips are fleshy, slightly fimbriated and conti¬ 
nuous ; at each corner of the mouth they form a prominent fold. The 
upper or the lower jaw is slightly longer than the other, but very rarely 
the two jaws are equal in length. In ten specimens, whose measure¬ 
ments are given below, the lower jaw was found to be longer in five, 
the upper jaw longer in four and only in one specimen both the jaws 
were of equal length. The depth,of the body is very variable; it is 
contained from 5-2 to 8-2 times in the total length without the caudal. 
The nature of the barbels, teeth, gill-openings and fins is the same as 
given in the diagnosis of the genus. 



Text-fig. 5. —Slightly dorso-lateral (upper two figures) and lateral view of four speci¬ 
mens of Arnblyceps mangois (Ham. Buch.), showing variation in the form and extent 
of adipose dorsal, the form of the caudal fin and of the body. 

The length of the caudal fin depends upon its form; it is shorter 
where the fin is truncate and longer where the fin is furcatethe length 
varies considerably and is contained from 4*3 to 8*5 times in the total 
length of the fish. In a series of ten specimens the caudal fin was found 
to be truncate in three, concave or slightly emarginate in three and deeply 
furcate in the remaining four. It seems obvious, therefore, that this 
character cannot be relied upon for specific distinctions. The adipose 
dorsal fin is also variable ; in some individuals it is continuous with the 
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caudal and in these forms the fin is long and narrow. In the majority 
of specimens, however, the adipose fin is distinct from the caudal and 
is short and high. 

The anal opening is followed by a fleshy papilla; it is situated be¬ 
tween the ventral fins'considerably in front of the anal fin but its actual 
position is subject to considerable variation. It may be situated al¬ 
most in the middle of the length of the ventrals, or it may be nearer to 
their bases or to their tips. 

The living specimens are of a darkish flesh colour, deeper above and 
lighter on the ventral surface. In specimens preserved in spirit the 
colour is dark gray which becomes considerably lighter on the ventral 
surface. Hamilton-Buchanan 1 remarked that the * colour “ is every¬ 
where of an uniform lurid brown colour , inclining to olive.” 

Distribution.—Amblyceps mangois is found in rapid-running streams 
at the bases of hills. It has been recorded from the base of the Himalayas 
in India and from Northern Burma and Siam. In the collection of the 
IndiaD Museum the species is represented by 161 specimens from the 
following localities from west to east:— 

Punjab: Kangra ; United, Provinces: Gazipore ; Bengal: Siliguri, 
Sevoke, Darjeeling (?) and rivers of Terai and Duars ; Assam : Abor 
Hills and Manipur Valley; Burma : Tributaries of Mali Hka river and 
streams in Putao Plain. 

The majority of the specimens in the collection are from the base of 
the Darjeeling-Himalayas. 


Measurements in millimetres. 



N. E. Bengal. 

Manipur, 

Assam. 

Northern Burma. 

Total length Without caudal 

33*0 

340 


47*0 

82*0 

34*0 

65*0 

40-0 

80*0 

1200 

Length or caudal 

6*5 

70 

11*5 

8*0 

12 0 

6*5 

12*0 

8*0 

12*0 

16*0 

Depth of body 

4-5 

50 

7*5 

6*5 

10*0 

5*0 

9*5 

5*0 

12*0 

19*0 

Length of head . 

7-0 

6-5 


90 

16*5 

7*0 

12*0 

8*5 

15*0 

23*0 

Width of head in opercular 

4-5 

4*5 


7*0 

12-0 

60 

11*0 

7*0 

11*5 

160 

region. 











Height of head at occiput . 

3*5 

30 

4*7 

4*0 

8*0 

4*0 

70 

4*0 

7*0 

11*5 

Length of snout. 

20 

20 

2*5 

3*0 

6*0 

1*8 

4*0 

2*0 

HI 

7*6 

Interorbital width 

2.0 

1-5 

2*7 

2*0 

3*7 

2*0 

4*0 

2*0 


4*0 

Internasal distance 

0-7 

1*0 

1*0 

1*0 

2*0 

1*0 

2*0 

1*5 

Hi 

2*5 

Distance of dorsal from tip of 

8-7 

9*0 

110 

li*0 

18*0 

10-0 

17-0 

11*5 

8*0 

20-0 

snout. 











Longest ray of dorsal 

3*0 

3:5 

5*5 

5*5 

8*0 

6*0 

11*0 

6*0 

9*0 

12*5 

Longest ray of anal 

3-0 

3*0 

6*0 

0*0 

8*5 

6*0 

10*5 

4*5 

6*0 

13*0 

Length of pectoral 

4-5 

4*5 

0*5 

6*0 

9*7 

5*0 

9*5 

6*0 

8*6 

13*0 

Length of ventral 

3-0 

3*5 

4*0 

4*0 

6*0 


7*0 

4*0 

6*0 

10*0 

Length of caudal peduncle 

7*5 

8*0 

7*0 

11*0 

18*0 

7*0 

13*0 


17*0 

250 


ADDENDUM. 

A Short Description of the Siamese Form. 

Since the above went to the press, three specimens of Amblyceps 
mangois (H. B.) were received from Siam through the kindness of Dr. 
H. M. Smith with the remark that “ These are from Pak Jong, a mountain 
district in east-central Siam, March 12, 1927. Other localities repre¬ 
sented in our collection are Nakon Sritamarat, Peninsular Siam, and 


1 Hamilton-Buchanan, Fish. Ganges, p. 200 (1822). 
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Chantabun Estuary, south-east Siam. The last locality is peculiar 
in that the water is brackish, but the single specimen could easily have 
come down from hill streams in the Chantabun basin, where, however, 
the species has not yet been collected. 

“ The species, as found at Pak Jong and Nakon Sritamarat, is mostly 
in clear running streams at bases of hills or in plains very near the hills. ,, 

When Smith 1 recorded the species from Siam for the first time in 
1931, he referred only to the local distribution of the fish and no attempt 
seems to have been made so far to compare the Siamese specimens 
with examples from India and Burma. The examination of the three 
specimens referred to above haa shown that they differ in several respects 
from the Indo-Burmese form, but without a comparative study of a 
large collection from Burma and Siam, it is difficult to separate the 
Siamese form as a distinct species, variety or even as a local race. Caution 
is, further, warranted by the fact that the species, as indicated above, 
is extremely variable even with regard to some of its most characteristic 
features. It seems advisable, however, to include here a short descrip¬ 
tion of the distinctive features of the Siamese specimens to complete 
the account of the genus and the only species, and to facilitate further 
reference to the Siamese form. 



Text-fig. 6.—Lateral view of a Siamese specimen of Ambhjceps mangois (Ham. Buch.) 

xlj. 


Caudal Fin. —The caudal fin is deeply bifurcate in all the three 
specimens and the lobes are sharp and pointed : the upper lobe is consi¬ 
derably longer than the lower and is produced into a long, thread-like 
process. Such a long and filamentous extension of the upper lobe of 
tjie caudal fin is not to be found in any of the Indo-Burmese speci¬ 
mens. 

Adipose Dorsal.—The adipose dorsal is short and low. Reference 
has already been made to the variability exhibited by this structure 
tp. 618), but in none of the Indian specimens the adipose fin is so 
low. 

Anal Fin. —In the Siamese examples the anal fin is somewhat more 
extensive and has eight to nine branched rays besides three spines. 
In the Indian specimens, there are usually two to three spines and six 
to eight branched lays. 

Gill-opening and associated structures. —The portion of the gill-opening 
above the base of the pectoral fin is modified still further for respira¬ 
tory function. It is situated in a shallow, cup-like depression, the 
posterior margin of which is formed by a fold of skin homologous 
to the structure mentioned above, which is situated above and anterior 
to the base of the pectoral fin and immediately behind the gill-opening. 


1 Smith, Journ. Siam Soc., Nat. Hist. Suppl., VHI, pp. 180, 181 (1931). 
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In the Indo-Bnrmese examples, the membranous flaps of the gill-covers 
lie above the skin-flaps, whereas in the Siamese specimens the latter 
are situated at a considerable distance away from the former. It seems 
probable that in the Siamese form of Amblyceps the functional region 
of the gill-opening has become still further localised. 



Text-pig. 7, —Lateral view of head and anterior part of body of a Siamese specimen 

of Ambhjceps mangois (Ham. Buch). x4. 
a = opercular flap; b— skin-flap; c= shallow cup-like depression. 


Barbels .—In the Siamese specimens, the barbels are relatively thin 
and long ; the nasal barbels reach the base of the pectoral fin ; the maxil¬ 
lary barbels extend beyond the middle of the length of the pectorals; 
the outer mandibulars are slightly shorter than the maxillaries, while 
the inner mandibulars are still shorter. 

General Remarks .—In all the three specimens from Pak Jong, the 
lower jaw is slightly longer than the upper, and the anal opening is 
situated almost in the middle of the distance between the bases of the 
ventral fins and their tips. The colouration in spirit is the same as that 
of the Indo-Burmese examples. 

For the relative proportions of tbe various parts, I give below a 
detailed table of measurements.— 


Measurements in millimetres . 


Total length without caudal 

58-0 

64*0 

47 0 

Length of caudal excluding thread-like 




process 

18*0 

18*0 

16*0 

Approximate depth of body 

9*0 

8-5 

6*5 

Length of head 

120 

11*5 

9*0 

Width of head in opercular region 

9*0 

9*0 

7*0 

Height of head at occiput 

50 

60 

60 

Length of Bnout 

30 

30 

3*0 

Interorbital width 

30 

3*0 

30 

Internasal distance 

1*7 

1*7 

1*7 

Distance of dorsal from tip of snout 

18*5 

17*0 

140 

Longest ray of dorsal 

6-6 

6-6 

6*6 

Longest ray of anal 

8-0 

8-0 

7*0 

Length of pectoral 

9-0 

8-6 

7*5 

Length of ventral . 

6*5 

6*6 

6*2 

Length of caudal peduncle 

110 

10*0 

9*0 

Least height of caudal peduncle 

7-6 

7*0 

6*0 


MGIPO—M—IH-8-I8—0-12-88—500, 






